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Keleket X-ray Units Are Meeting 
the Supreme Test of Value 


Naturally, time-tested Keleket X-ray 
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Roentgenologists. Science and en- } 

gineering have designed them cor- —_ 
rectly and built them to meet those Keleket Angulating Head Tunnel with Granger At 
exacting demands that are vital to tachments. 

the successful operation of the X-ray 
laboratory. 

Individuals and institutions alike are 
finding them the greatest value for 
every dollar invested. 

Let a Keleket representative tell you 
of their advantages—or write for de- 
scriptive literature. 
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ABNORMALITIES OF THE VERTEBRAL BODY* 


By WILLIAM A. 


EVANS, M.D. 


Harper Hospital 


DETROIT, MICHIGAN 


HERE are certain fields in medicine 

and surgery which should be peculi- 
arly the realm of the roentgenologist, for in 
these, by virtue of anatomic structure and 
nature of developing 
therein and type of injury to which they 
are subject, a greater amount of diagnostic 
information can be gained by roentgen 
study than by any other method. With 
this capacity and advantage for diagnosis, 
itis the responsibility of the roentgenolo 


disease processes 


gist to master every phase of disease or dis 
order involving such structures so that he 
will recognize and fully comprehend any 
deviation from the normal and thus qualify 
as a well-informed and helpful consultant. 
Such a field in roentgen practice is the 
study of the vertebral body, and it is the 
purpose of this paper to enumerate the 
various deviations from the normal which 
occur in this structure, describe their de- 
velopment and discuss their clinical 1m- 
portance, giving special attention to the 
medicolegal aspects involved. 

The relatively recent technique for spine 
examinations which permits the demon- 
stration of the vertebral body structure in 
excellent detail, more especially by means 
of the lateral projection, has added greatly 
to the opportunities of the re entgen: logist 
for rendering valuable and unique diag- 
nostic aid. The difficulties we in our organ- 
ization have experienced in classifying 
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tgen Ray Society, Atlantic City, N. J., Sept. 22 


many distortions and deformities of the 
vertebral bodies revealed by films taken 
with the improved technique, and the fre- 
quent controversies in practice and court, 
have stimulated us to more intensive study 
of these conditions. While many of the ob- 
served departures from the normal have 
academic or passing interest only, others 
are of unusual importance. In this latter 
group fall especially the variations dis- 
covered in the examination made _ for 
changes incident to trauma or secondary 
to certain occupations. 

For convenience in presentation, the fol- 
lowing grouping of vertebral body abnor- 
malities will be followed: 

1. Chronologic changes or normal vari- 

ations peculiar to certain ages. 

2. Developmental anomalies. 

3. Changes associated with nutritional 

disorders. 

4. Changes resulting from trauma. 

(a) Primary or recent. 

(b) Secondary or late. 

Postural or occupational changes. 

6. Inflammatory changes. 

(a) Tuberculosis. 

(b) Syphilis. 

(c) Osteomyelitis. 

(d) Epiphysitis and osteochondritis. 
(e) Osteoarthritis. 

Distortion of the bodies secondary to 
intervertebral disc abnormalities. 
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Fic. 1. Anomaly of the morphologic Kic. 2. Anomaly of the mor Fic. 3. Congenit t 
type, confined to the cervical and up- phologic type, all spinal in the up} 
per thoracic regions. levels involved. bodies, ante 


projection. 


Fic. 4. Same as Figure 3, Fic. ¢. Congenital defect in the Fic. 6. Two defect nt 
lateral projection. Con- intervertebral disc between the vertebral cartilages, with 
dition diagnosed as frac- fourth and fifth cervical seg fusion of the t 
tureand patient sotreat- ments. This defect was classi les, the s« 
ed until the lesion was fied as a double compression vertebrae. 
properly classified. Note fracture and was so treated. 
the absence of irritative The condition was held trau 
or reparative changes. matic by the Compensation 
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8. Deformities due to constitutional 
disease. 
(a) Parathyroid. 
(b) Disturbance in lipoid metabo- 
lism. 
g. Deformities due to malignancy. 
(a) Primary. 
b) Metastatic. 


1. CHRONOLOGIC CHANGES OR NORMAL 


VARIATIONS PECULIAR TO CERTAIN AGES 


The contour of the vertebral body, as 
shown in the profile, in infancy and early 
childhood is oval or egg-shaped, with in- 
tervertebral spacing of unusual height. 
Occasionally, however, the bodies may be 
notched anteriorly in their midportion, 
this representing the entrance of the nu- 
trient vessels. 

In the pre-adolescent period, the contour 
of the vertebral body is octagonal, with less 
disproportion between the height of the 
body and the height of the disc. 

During the period of adolescence, the 
contour of the body ts again changed by the 
appearance and development of new centers 
of ossification, the so-called epiphyses. In 
lateral roentgenograms, the epiphyses pre- 
sent themselves as separate triangular bone 
fragments at the inferior and superior angles 
of the vertebral bodies. 

In the post adolescent period, there 1s 
complete ossification of the epiphy ses and 
the body assumes the typical rectangular 
form. 

At the approach of senility, due to de- 
mineralization and_ secondary 
from the intervertebral cartilages, 
bodies assume a biconcave form. 

Not infrequently there are localized or 
limited abnormalities in the contour of the 
vertebral bodies in adult life resulting from 
calcification in the ligaments of the spine, 
which represent a normal physiologic proc- 
ess but W hich are 
arthritic changes. 


pressure 


the 


often confused with 

This particular change assumes unusual 
importance when found in cases examined 
tor evidence of injury , for disease changes 


or other basis for disturbed function or 
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varying degrees of disability. The usual 
classification of such changes—arthritis— 
is a serious error, both on account of the 
mental harm done the patient and the in- 
jection into the case, from the legal stand- 
point, of the question of traumatic in- 
fluence on the process. 


2. DEVELOPMENTAL ANOMALIES 


In order to comprehend the various anom- 
alies seen in the spine, a knowledge of the 
embryologic development of the vertebral 
column is necessary. First, the blastoder- 
mic tissue becomes differentiated into the 
mesoderm, entoderm and ectoderm. The 
first anlage of the spine is a longitudinal 
column of entodermal cells called the noto- 
chord, which forms beneath the neural 
groove (later the neural canal). Then, par- 
alleling this notochord are longitudinal 
groups of mesodermal cells and the paraxial 
mesoblasts. These two paraxial masses 
undergo segmentation, producing about 
thirty-seven bodies called somites. Each 
somite has a principal mass of dense sub- 
stances, later muscle, within which is a col- 
lection of looser tissues. These looser tissues 
break through and grow toward the noto- 
chord, being now called sclerotomes. The 
right and left sclerotomes grow toward each 
other around the notochord, being sepa- 
rated by a membrane continuous with the 
perichordal sheath. The sclerotomes be- 
come differentiated into two parts, the less 
dense cranial part, anlage of the interver- 
tebral disc, and a more dense caudal por- 
tion which becomes the primitive vertebra 
or scleromere. The scleromeres become 
transformed into dense cartilage, there 
being two centers of chondrification, which 
are at first separated by a septum but 
which later break through and fuse. The 
notochord becomes constricted in the cen- 
ters of the bodies and expanded in the re- 
gion of the discs, eventually segmenting 
entirely, the segments forming the nucleus 
pulposus of the discs. 

In the cartilaginous body, one center of 
ossification develops to form the bulk of 
the anterior portion of the body and the 
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remaining posterior portion develops by 
extension of the ossification from the two 
primary centers of the arches. (Occasion- 
ally there are two anterior or main centers 
of ossification corresponding to the two 


Fic. 7. Healed rickets. 


centers of chondrification. These have been 
observed in adults.) 

According to Hanson,* in the newborn 
the vertebral body shows three 
osseous tissue, a middle transvers« 


Familial osteochondr 


anteroposterior 


Kic. g. Same as Figure 8, 
lateral projection. drodystrophy in 


what « 


Kic. 11. Fracture 
iY first lumbar vertebra, 


lic. 10. Familial osteochon 


der patient than 


shown in Figures 8 and 9. 
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lessened density which is fully formed can- 
cellous bone, and two layers, one superior 
and one inferior, which are more dense 
and represent ossifying cartilage. The cen 
tral, more vascular, layer has large canals 
for blood which are evident on 
roentgenograms of all infants and which 


vessels 


may persist to adult life. The central layer 


is smaller than the others, giving the ap 
pearance of a depression when observed in 
profile. 

The center for the anterior part of the 
body unites with that of the posterior part 
at about four to six years of age. 

Secondary centers of ossification, the so 
called epiphyses, appear in the chondral 
superior and inferior portions of the discs 
as early as the sixth or as late as the seven 
teenth year. Complete fusion of these cen 
ters with the main body occurs at about 
the twentieth vear. 

Thus the morphologic anomalies of the 
spine usually described in roentgen litera 
ture as intercalation or excalation are the 
result of imperfect segmentation or of vari 
ation in the ossification centers. The vari 
ations in the ossification centers may be 
numerical or they may be numerically cor 
rect but with the grouping irregular. Con 
sequently, the vertebral segment may de 
velop without a body or with a hemibody, 
or there may be fusion of two bodies, either 
completely or unilaterally, or there may be 
cross fusion to correspond to the irregular 
grouping of the ossification centers. 

A less common anomaly 1s the faulty 
development following the sclerotome stage 
when there is more or less complet ab 
sence of the intervertebral disc with the 
bodies variously fused, the so-called *‘ 
vertebra.” 


block 
This peculiarity in develop- 
ment is observed most frequently at the 
cervical level, occasionally at the thoracic 
level, but has not been seen by us at the 
lumbar level. 

It must be obvious that a comprehensive 
knowledge of the embryologic develop 
ment of the spine facilitates the recognition 
of these anomalies; on the other hand, a 
lack of such knowledge will lead to misin 
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terpretations in which the anomalies may 
be considered as resulting from trauma 
or a destructive process. In this respect, 
extreme care must be taken in arriving at 
a differential diagnosis of such lesions in 
the mid-thoracic region where a clear vis- 
ualization of the spinal structures is diffi- 
cult because of the superimposition of the 
shadows of the shoulders. 

Although it is beyond the scope of this 
paper, an anomaly infrequently encount- 
ered may be briefly mentioned which is not 
associated with any definite deformity in 
the contour of the vertebral body itself, 
but which results from a defect of the cen- 
ters forming the neural arch and the body 
posteriorly. This is the defect in the fifth 
lumbar vertebra which results in an ex- 
treme spondylolisthesis. Such a lesion has 
unusual importance since its presence may 
be unsuspected and its recognition or dem- 
onstration will await roentgen examination 
for evidence of injury ‘ 

If added proof is demanded supporting a 
diagnosis of a congenital lesion against a 
pathologic or traumatic one, it can be 
pointed out that in the case of a congenital 
condition no reparative or irritative changes 
are present, but where trauma is a factor 
in the deformity, either or both of the latter 
changes will be demonstrated. 


3. CHANGES ASSOCIATED WITH 


NUTRITIONAL DISORDERS 


a) Rickets. There is no deformity of the 
body characteristic of rickets. In this 
disease, the spinal segments are not well 
demonstrated on the films because of their 
low lime content. Usually in the active or 
first stage of the disease, the body is not 
definitely distorted in outline, but its mar- 
gins have a “‘frayed”’ appearance. Later on, 
in the second stage, there are observed 
coarse longitudinal striations, with in- 
creasing density, and in the third stage the 
body shows marginal “white lines,” giving 
the appearance of a double body, or a body 
within a body. At no time is there any col- 
lapse of the bodies and neither is there 
tendency to fusion. 
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Fic. 15. Same as Figure 14, ten 


Fic. 12. Same as Figure 11, six months 


later. Definite irritative and repara- 
tive changes, involving the second 
and third lumbar bodies on the injured 
side. This finding justified the claim 
for prolonged period of disability. 


months later. Healing com- 
plete without definite basis for 
disturbed function. Patient 
should be able to resume his 
former occupation, which was 
not strenuous, 


William A. Evans 


Kic. 13. Fracture of the body 
of the third lumbar with dis- 
torted cartilage superiorly. 
At this time the defendant 
petitioned that compensa 
tion be stopped, which was 


justly denied. 


Fic. 16. Incomplete healing of 


compression fracture at the up- 
per lumbar level with thinning 
of the intervertebral cartilage, 
which would be a basis for dis- 
turbed function. 


ic. 14. Same as 
ten months 
gressive hea Ing, 
basis for distur 
tion. Compen 


tinued. 


17. Completels 


pression fracture wit t 
sis for disturbed fu 
ritative changes absent 


S00 
— 
| | 
4 
| 
| 


VoL. XXVII, No. 6 


The secondary deformities are those re- 
sulting from general pressure incident to 
the weight-bearing function of the spine. 

(b) Osteomalacia. \n osteomalacias, es- 
pecially the hunger type which was fre- 
quently observed in Germany shortly fol- 
lowing the war, there is noted a deformity 
of the vertebral bodies manifesting itself 
in a biconcave lenticular aspect. This is the 
result of pressure from swollen interverte- 
bral cartilages on the weakened bodies. 

(c) Familial Osteochondrodystrophy. 
While this condition has as an etiological 
basis a probable disturbance in the en- 
docrine glands and not a nutritional dis- 
order, the changes in the vertebral bodies 
will be described under this grouping. 

In this condition the spinal bodies show 
marked variations in size and are of varied 
shapes, the most common outline being ir- 
regularly ovoid. The lime content is well 
maintained and the detailed structure ap- 
proaches the normal. The intervertebral 
spacing is increased, but the body contour 
is not apparently influenced by cartilage 
pressure. 

Generally it can be said that any process 
which interferes with the strength of the 
vertebral body will result in disturbed 
structure and contour, since the bodies will 
mold to conform with posture, position and 
pressure. 

The practical importance of the recogni- 
tion of rachitic and other nutritional 
changes of the spine is the immediate in- 
stitution of treatment to prevent scoliosis. 
This should be done before the important 
structural changes take place, for scoliosis 
is an early expression of softening and in- 
creased pliability of the spine. 

RESULTING 


4. CHANGES FROM 


rRAUMA 


No attempt will be made to include a 
full discussion of fractures of the vertebral 
body, but certain points in differential di- 
agnosis will be considered in fractures not 
well defined, and attention will be given to 
the question of treatment of certain types 
of the more extensive injuries. 

The recognition of a fracture of the ver- 
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tebral body may be attended with consid- 
erable difficulty, especially when the ex- 
amination is made several weeks or more 
following injury. The demonstration of a 
wedge-shaped deformity is not conclusive 
proof of fracture and certain changes in the 
structure and outline of the body must also 
be present to justify such a diagnosis. A 
knowledge of the variation in gross and 
detailed structure of the vertebral body at 
various levels is necessary if changes are to 
be interpreted correctly, and one should 
be familiar with the various types of frac- 
ture occurring at the several levels. 

At the cervical level, fractures of the 
vertebral body are relatively rare, severe 
injuries to this region usually resulting in 
dislocation. When fractures do occur, they, 
as a rule, are complicating a dislocation and 
the common lesion is a separation of a rel- 
atively small triangular fragment at an 
upper anterior angle of the body of the 
dislocated or adjacent segment, and not 
the usual compression or egg-shell fracture. 
However, true compression fractures do 
occur and in this event the appearance of 
the fractured body does not vary from that 
observed in similar fractures at lower 
levels. A very common distortion of the 
lower cervical segments often interpreted 
as fracture is the wedge-shaped formation 
of the fifth, sixth or seventh body, which 
change is associated with narrowed inter- 
vertebral discs and osteophytic or hyper- 
trophic changes at the anterior angles of 
the distorted bodies. This condition to an 
extreme degree is often an incidental find- 
ing and generally has no clinical or diag- 
nostic significance. 

Owing to the protection offered the 
thoracic bodies by the peculiar anatomy of 
the spine in this area which gives them re- 
lative rigidity, fractures at this level are 
comparatively rare, with the exception of 
the lower segments, which approach the 
lumbar formation. Compression fractures 
do occur, however, and their recognition is 
especially difficult because in this region 
in many patients the bodies are wedge- 
shaped, the deformity representing a de- 
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Kic. 18. First or anterior periph- 
eral involvement of the ver 
tebral body in tuberculous in- 
fection. 


Fic. 21. Early tuberculosis of 
the peripheral type with in- 
volvement of the vertebral 
body margins and interverte 


bral cartilage. 
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A. Evans 
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eral view, showing n 


Tuberculosis of the 
of the lumbar 
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new growth. 
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velopmental kyphosis or a postural deform- 
ity. As stated above, the presence of a 
wedge-shaped body is not evidence of frac- 
ture and before such a diagnosis can be 
made, there must be demonstrated certain 
variations 1n bone structure, texture and 
outline. The most common of these is bone 
condensation, which usually appears at the 
upper margin of the involved body, and 
this condensation is not necessarily asso- 
ciated with disturbance in outline. In the 
more severe fractures, in addition to the 
slight wedging and bone condensation, 
there 1S observed disturbance in outline, 
especially at the anterior margin of the 
body, due to impaction. The appearance 
of this does not vary from slight impactions 
noted in the case of similar fractures of the 
long bones. 

In the event that the examination for 
fracture is made several months following 
the injury, 


there are secondary bone 


changes present which indicate that the 


wedge-shaped deformity iS the result of 


fracture. Thus, associated with the change 
in the general contour and texture of the 
vertebral body, there will be observed hy- 
pertrophic bone changes. When the new 
bone formation occurs at the body margins 
and projects anteriorly, it can be concluded 
that this represents the ordinary hyper- 
trophic spine. If the bone formation, how- 
ever, extends upward tending to bridge the 
intervertebral spacing, then it may be con 
cluded that this bony overgrowth is sec 
ondary to a fracture of the vertebral body 
and injury to the adjacent soft tissues and 
represents irritative or 
esses. 


reparative proc- 


The early recognition and determination 
of the degree of deformity of a compression 
fracture of the vertebral body is important 
because of the advantages to be gained by 
early and proper treatment of such frac- 
tures. Formerly compression fractures were 


not treated actively, but of late many of 


the vertebral body deformities can be over 
come by manipulation, forcible extension, 
traction and countertraction, as described 
by Dunlop and Parker.‘ This recognition 
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of the type and extent of vertebral body 
fracture and the institution of appropriate 
treatment in an attempt to restore the nor- 
mal contour of the body is of great impor- 
tance in industrial surgical practice. In un- 
treated or badly treated compression frac- 
tures, a large percentage of patients are 
eventually classed as totally disabled, 
whereas under the more modern treatment 
full function and capacity are restored in 
the majority of cases. 

Frequently it becomes necessary in com- 
pensation cases to determine if a fracture 
has healed without a basis for symptoms or 
disturbed function. From a study of a con- 
siderable series, with relatively frequent 
roentgen studies over a long period, we 
have determined, or concluded, that in the 
absence of irritative or reparative changes 
involving the body and in the presence of a 
preserved intervertebral cartilage and its 
nucleus pulposus, it can be assumed that 
healing is complete and that the patient 
should be symptom-free. This applies, of 
course, to the uncomplicated compression 
fracture of the vertebral body. 


6. INFLAMMATORY CHANGES 

(a) Tuberculosis. The deformity of the 
vertebral body induced by tuberculosis 
will depend upon the site and stage of the 
infection. The work of Koenig* established 
that there are three zones of arterial distri- 
bution in the vertebral bodies and these 
correspond with the three distinct types of 
localization of tuberculosis: the first, the 
anterior peripheral; the second, the central, 
and the third, those in which the vessels 
take an upward and downward course and 
supply the margins and the epiphyses of 
the vertebrae. 

In the case where the infection begins in 
the first or anterior peripheral distribution, 
the destruction of the vertebral body oc- 
curs anteriorly, and a collapse follows with 
the formation of a wedge-shaped deform- 
ity. In the case of infection by way of the 
central blood distribution, there occurs a 
defect in the center of the vertebral body 
which enlarges until the body weight re- 


Fic. 24. Simple early stage lo- 
calized epiphysitis. 


Fic. 
phy sitis, late stage. 


William A. Evans 


25. Simple localized epi- 


Fic. 28. Pathologic interverte- 
bral cartilages with narrow- 
ing of the spaces. Body de- 
formity due to softening and 
limited defects in the bodies 
pulposus 


due nucleus 


pressure, active stage. 


Fic. 26. 
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sults in collapse and gives this deformity. 
In the third type, where the blood distri- 
bution is to the margins of the bodies, the 
disturbance in body outline is associated 
with and accompanied by destruction of 
the intervertebral cartilage. 

In the later stages of tuberculosis, con- 
trary to the usually accepted view, there 
are bone regeneration and overgrowth 
which produce irregularities simulating old 
fracture or other healed pathologic changes. 

(b) Syphilis. The deformity of the ver- 
tebral body in syphilis is not character- 
istic, but there is usually noted localized 
destruction from gumma, or, in the later 
stages, a marked increase in the lime con- 
tent of the body, variation in contour and 
extensive bony over-growth at the verte- 
bral margins. There are additional changes 
in body structure and contour, usually 
secondary to the involvement of the in- 
tervertebral disc in the luetic process. In 
this instance, the disturbance in structure 
is largely peripheral, the appearance being 
that observed in syphilis of other joints. 

(c) Osteomyelitis. Osteomyelitis of the 
vertebral body is a relatively rare occur- 
rence, and there is nothing in the deformity 
characteristic of this destructive process. 

(d) Epiphysitis Osteochondritis. 
According to Buchman,' vertebral epiphy- 
sitis is a term first used by Delahaye,* in 
1924, in describing 3 cases of painful back 
in patients of adolescent age. In these pa- 
tients there was no evident deformity of 
the vertebral bodies and no disturbance in 
the vertebral contour. Delahaye also de- 
scribed a second group of adolescents in 
which the painful back was associated with 
kyphosis and in which roentgen studies of 
the spine revealed deformed vertebral 
bodies with abnormal epiphyses and inter- 
vertebral cartilages. He called this latter 
condition “the painful kyphosis of adoles. 
cence.” 

Whitman," in his 1927 edition of “A 
Treatise on Orthopaedic Surgery,” dis- 
missed the subject of vertebral epiphy sitis 
with a few references from the literature, a 
brief description of changes in the spine 
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structure demonstrable by the roentgen 
ray, a short description of symptoms and 
a suggestion as to treatment. 

Steindler,'* however, in his 1929 edition 
of “Diseases and Deformities of the Spine 
and Thorax,” treats the subject more com- 
prehensively. It is apparent in reading his 
text that he obtained his knowledge of this 
condition by familiarizing himself with the 
work of Scheuermann" and Delahaye and 
by his acquaintance with the work of 
Buchman. 

For some time in our practice, both hos- 
pital and private, we have had occasion to 
study the spines of several patients referred 
with a clinical diagnosis of vertebral epi- 
physitis. In these cases certain rventgen 
changes were observed which we grouped, 
for lack of information, under the general 
heading of “signs of epiphyseal disease.” 
Later, more careful and detailed study con- 
vinced us that the whole subject was a 
rather complicated one and that the mul- 
tiplicity of changes could not be associated 
with one process. As the subject was in- 
vestigated further, it became apparent 
that there was much in the literature per- 
taining to the subject which was contra- 
dictory. For instance, Schmorl'? and Pol- 
gar'® contend that the condition described 
by others as vertebral epiphysitis, a ter- 
minology they do not approve, is to be ex- 
plained by changes induced either by 
trauma or changes incident to a congenital 
anomaly of the vertebral cartilage, this 
cartilaginous change being secondary to or 
associated with a disturbance in the nu- 
cleus pulposus and cartilaginous plates. 
This group of workers prefer to use the 
term “juvenile kyphosis.” Their theory is 
that these changes, which have been de- 
scribed as indicating the presence of an 
epiphysitis, are really pathologic changes 
involving the intervertebral cartilages, 
with secondary changes in the adjacent 
margins of the vertebral bodies. Thus, in 
discussing osteochondritis of the spine, the 
pathologic changes really take place in the 
superior and inferior cartilaginous plates of 
the intervertebral disc. Only on this as- 
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Fic. 30. Late stage of osteoarthritis. Pa- Kic. 31. Defects in the ver 


tients with this condition are often tebral bodies superiorly 


symptom-free. 


Fic. 33. Deformity of the 
vertebral body with gen- 


eralized demineralization 
typical of active hyper- 
parathyroidism. 


which” represent early 
pressure defects from 
nucleus pulposus rupture. 


34. Multiple vertebral body 
deformities characteristic of 
parathyroid hyperfunction fol 
lowing parathyroidectomy, with 
redeposition of lime. 
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sumption can the widespread changes in 
the vertebral outline be explained. It be- 
comes evident that these changes can be 
divided into three groups: 

(1) Simple epiphysitis in which the dis- 
ease is localized to the epiphysis alone and 
the adjacent margins of the bodies, with 
normal general outline and relation of the 
bodies maintained. 

It should be stated at this time that there 
is no agreement that the first grouping is 
observed, although clinical and roentgen- 
ologic studies indicate that the condition 
exists and can be readily recognized clini- 
cally and observed roentgenographically. 
Schmorl, whose work has done so much to 
stimulate interest in the study of the spine, 
does not admit the presence of epiphyses, 
stating that the structures usually de- 
scribed as epiphyses really 
marginal 


represent a 
continuation of the cartilage 
plates undergoing ossification. These ossi- 
fying cartilaginous margins constitute the 
so-called rim bands which in time entirely 
fuse with the vertebral bodies, completing 
the development of these structures. Jung- 
hanns,’ in supporting Schmorl’s view, as- 
serts that the small triangular bone struc- 
tures lying adjacent to the vertebral body 
angles, which are diagnosed as epiphyses, 
in certain cases represent detached spicules 
due to trauma or in others anomalies or cal- 
cification within the annulus fibrosus struc- 
ture of the intervertebral cartilage or disc. 

The roentgen appearance of the lesion in 
the condition of vertebral epiphysitis is 
that of variations in size and structure of 
the bony portion of the epiphysis and vari- 
ations in lime content, with more or less 
destruction of the adjacent structures, and, 
in addition, changes associated with reac- 
tion resulting in loss of tissue detail in the 
region of the process. 

(2) Osteochondritis. In this group no 
epiphyseal abnormality is observed, the 
changes being confined to the cartilaginous 
plates and adjacent margins of the verte- 
bral bodies. In this group, the roentgen ap- 
pearance depends upon the stage and ex- 
tent of the disease, and in the early and 
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active cases the upper or lower vertebral 
margins are thinned and show a wavy ap- 
pearance or irregularities resulting from 
the pressure of the diseased cartilage plates. 
In the more advanced and later stages, in 
addition to these changes, definite defects 
may occur in the vertebral bodies, due to 
localized destruction from pressure from 
the released nucleus pulposus. 

(3) In this group there are pathologic 
changes of both the epiphyses and the in- 
tervertebral cartilages. They are usually 
designated as juvenile or adolescent ky- 
phosis, or osteochondritis deformans dor- 
salis juvenilis. The roentgen appearance in 
these cases is a combination of the two 
types of change. Patients suffering from 
this form of spinal disease are usually large 
for their age, muscular and inclined to 
adiposity. They develop a stooped posture, 
the so-called round shoulders or dorsum 
rotundum. In addition, they exhibit vari- 
ous forms and degrees of scoliosis. 

The significance of these processes lies 
not in their immediate recognition and 
classification, although this is important 
from the standpoint of institution of proper 
treatment, but in the fact that many ab- 
normalities of the spine discovered in adult 
life can be explained by the general rela- 
tion to such processes during adolescence. 
In medicolegal practice, a knowledge of 
the development of childhood deformities 
is most important. 

(e) Osteoarthritis. The deformities of the 
vertebral bodies associated with osteo- 
arthritis resemble, in a general way, those 
associated with senile and other forms of 
hypertrophic changes, but in this disease 
they are more extensive both in distribu- 
tion and locality. There is no tendency to 
fusion of the bodies directly, but they do 
become united by the new bone formation, 
bridging the intervertebral spacing. This 
is due, according to Steindler, to the irreg- 
ular osteoarthritic overgrowth. However, 


in the more advanced stages, owing to a 
developing osteoporosis, the bodies flatten 
in the vertical direction while their trans- 
verse diameter becomes increased. 
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Fic. 36. Extensive deformity of Fic. 37. Spondylitis deformans of lic. 38. Same as | 
the vertebral bodies associated the Struempell-Marie type pos eral view. 
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polyarthritis of Oppel, antero- 
posterior projection. 
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¢, POSTURAL OR OCCUPATIONAL CHANGES 

Lane,’ in his book entitled )perative 
Treatment of Fractures,” has a chapter on 
“The changes which the skeleton under- 
goes from the habitual assumption of atti- 
tudes of activity or of rest.” It is apparent, 
then, that even before the days of the roent- 
gen ray, well-informed medical men knew 
that variations in bone outline, structure 
and contour did not always represent dis- 
ease or acute injury, but were variations 
due to the so-called stress and strain, or 
“wear and tear,” that is, that variations 
resulted from the adjustment of the body 
to meet unusual demands. 

Thus, in the early stages of spinal disa- 
lignment, whether it be scoliosis, lordosis 
or kyphosis, the curvature 1s not associated 
with or dependent upon distorted vertebral 
body contour. But in time a bone change 
1S observed, the constant and long con- 
tinued pressure resulting in various shapes, 
depending on the direction and point of 
application of the pressure. The most com- 
mon distortion is the wedging of the mid- 
thoracic segments in the varying degrees 
of ky phosis. 

In certain occupations, where unusual 
position is required or where one particular 
set of muscles is used excessively, similar 
bone adjustments are observed. 

It was also observed that there were 
other skeletal changes associated with ad 
vancing years. 

It is now recognized that the various de- 
posits of lime in the vertebral ligaments 
which distort the body angles represent a 
natural or physiologic process and corre 
spond to such changes in other tissues. 

This is quite in contrast to the present 
tendency of poorly informed roentgenolo- 
gists or others of the medical profession to 
classify the hypertrophic changes in con- 
nection with the spines of adults as hyper- 
trophic or traumatic arthritis, despite 


numerous publications, especially that of 


Cushway and Maier,’ in which it is stated 
that 90 per cent of men beyond the age of 
forty have these changes. It is a frequent 
experience to hear testimony in court that 
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such changes represent a definite arthritis 
or changes incident to trauma, or that 
these changes are productive of symptoms 
and are sufficient to produce disability or 
disturbed function. 


DEFORMITIES SECONDARY TO INTERVER- 
TEBRAL DISC CHANGES 


In reviewing Gray’s® Anatomy, edition 
of 1901, Figure 152, which is a vertical sec- 
tion of two vertebrae, was found to be most 
illuminating. This cut shows the body of a 
vertebra with the blood vessel spaces (the 
so-called venae basis vertebrae), and the 
intervertebral substance with the nucleus 
pulposus which is given the name in this 
cut of pulpy center. !f roentgenologists had 
been familiar with this illustration, they 
might have anticipated the work done by 
Schmorl in which he demonstrated that 
certain defects in the periphery of the ver- 
tebral bodies adjacent to the intervertebral 
cartilage were secondary to _ pressure 
changes from this pulpy center, or what ts 
now known as the nucleus pulposus. When 
the bodies are shown in the lateral projec- 
tion, there are observed more or less 
rounded areas of bone thinning, with a 
limited margin or zone of increased bone 
density. These defects are usually a little 
posterior to the midline, are of varying size, 
usually about I to 1.5 cm. in diameter, and 
they may or may not be associated with 
symptoms. 

It has been shown by Schmorl that these 
defects may also be the result of develop- 
mental anomalies of the spine, of senile 
changes or, finally, of pathologic processes 
(such as tuberculosis, purulent osteomye- 
litis, osteoclastic cancer metastases, etc.). 

Of surgical interest is the possible occur- 
rence of a partial or complete displacement 
of the nucleus pulposus into the spinal 
canal. Two cases of paralysis following 
spine injury without evident fracture were 
operated on and the nucleus pulposus re- 
moved from the canal, with the return of 
function. 

Another deformity of the vertebral body 
secondary to intervertebral disc disturb- 


| 
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ance is the deformity known as the fish 
spine. In these cases, the entire interverte- 
bral disc becomes thickened and enlarged, 
usually due to increased fluid content, and 
this expansion brings about pressure on the 
bodies, with resulting concave formation 
at both inferior and superior borders. 


8. CHANGES INCIDENT TO CON- 
STITUTIONAL DISEASE 

The function of the bodies of the spine, 
aside from protection to the cord, is weight- 
bearing. If there is any process which 
brings about destruction of the cortical 
portion of the bodies or of the plates, or 
softens the cancellous portion of the body, 
it is evident that distortion will result from 
pressure. The deformity resulting from 
such a pathologic process is peculiar in that 
the flattening is uniform, in contradistinc- 
tion to the deformity which follows frac- 
ture, in which event there is wedge-shaped 
formation with the body narrowed anteri- 
orly. In hyperfunction of the parathyroid 
glands, in which there is a disturbance in 
calcium metabolism, there is usually a 


Fic. 42. 


bral body structure re- 
sulting from metastatic 
malignant invasion from 
prostatic tumor. 


Disturbed verte- Kic. 43. Deformity asso- 
ciated with disturbed lip- 
oid metabolism 


A. Evans 


widespread demineralization involving al] 
of the spine and other skeletal structures. 
but in addition there will be one or more 
vertebral bodies, more especially at the 
thoracic level, where there is a uniform 
narrowing with the depth of the body con 
stant both anteriorly and posteriorly. 

A somewhat similar deformity of the 
vertebral body is observed in cases of dis 
turbance in lipoid metabolism, but in these 
cases the patients are young and the rest 
of the spine does not show the uniform de 
mineralization. 


Q. DEFORMITIES DUE TO MALIGNANC\ 


The malignant tumors involving the ver 
tebral body may be generally divided into 
two groups: (a) primary and (b) secondary 
tumors. 

(a) The primary tumors occur only 
rarely. Chief among them are osteogenic 
sarcoma, myeloma and giant cell tumor. 
This latter,although usually classified as be 
nign, presents in its location in the spinal 
column, because of the secondary changes 
produced, a very malignant course and 


Fic. 44. Vertebra 


ologic factor not letel 
mined. 
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therefore should clinically be included in 
the group of malignant tumors. 

(b) The secondary tumors form the bulk 
of the vertebral neoplasms. They are chief 
ly observed in hypernephroma and car- 
cinomas of the breast, thyroid and pros 
tate, but may occur also in other types of 
carcinomas and occasionally in sarcoma, 
Ewing’s tumor and endothelioma. Path- 
ologically these tumors lead, in the ma 


jority of instances, to a destructive process 


appearing in the roentgenograms in the 
form of areas of rarefaction or bony de 
fects. Later, with progress of the disease, 
a collapse of the vertebral body, with sec 
ondary changes, occurs. In a limited num 
ber of cases, more especially in carcinoma 
of the prostate, an osteoblastic process 
with increase in the density of the vertebral 
body (the so-called ivory vertebra) is ob- 
served. Here the contour of the vertebral 
body as a rule is preserved intact. 

It may be mentioned here that the in 
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travenous administration of colloidal lead 
followed by the application of deep roent- 
gen therapy often results in a marked re- 
generation of the bone within the areas 
involved by the malignant process so that 
roentgenographically the vertebral bodies 
often assume a density which is increased 
above the normal. 

We think enough has been shown to indi- 
cate that the subject is a comprehensive 
one, that there are problems still unsettled 
and that the vital aspect of the question is 
the recognition of early changes so that 
corrective measures can be instituted be- 
fore permanent damage is done or the stage 
of therapeutic aid has passed. 

[It should be emphasized again that 
classification of vertebral body deformi- 
ties is often most difficult and even at 
times impossible, so that in our experience 
some cases must be reported as indeter- 
minate.* 
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INTRINSIC CIRCULATION OF THE VERTEBRAL BODy 
WITH ROENTGENOLOGIC CONSIDERATIONS* 


By GEORGE WAGONER, M.D., and EUGENE P. PENDERGRASS, M.D. 


PHILADELPHIA, 


N AN attempt to understand an unusual 

disease process of the lumbar vertebrae 
of a boy, a study of the intrinsic circula- 
tion of the human vertebral body was un- 
dertaken. Reference to standard works on 
anatomy and a review of the literature 
failed to inform us adequately as to the 
normal circulation and it was necessary to 
resort to original investigation. The pre- 
liminary results of this investigation were 
given elsewhere.' Here an attempt is made 
to correlate these findings with a number 
of the more common disease processes af- 
fecting the vertebral bodies, as shown in 
lateral roentgenograms. 

For clarity it is essential that the course 
of the blood vessels leading to and from the 
vertebral bodies be reviewed. 

Arterial Supply. The bodies of the lum- 
bar vertebrae in man receive arterial blood 


Fic. 1. Enlarged roentgenogram of twelfth thoracic 
vertebra of horizontal section, still-born infant in- 
jected with barium mixture. 4. 1.—Anterolateral 
arteries; P.—Posterior arteries. (Course of 
teries within body retouched with India ink.) 


ar- 


by way of the lumbar arteries and their 
branches. The lumbar arteries arise in pairs 
from the posterior walls of the abdominal 


PENNSYLVANIA 


aorta and pass posteriorly. \fter the lum 
bar arteries penetrate the anterior muscle 
groups, the dorsal branches (rami dorsalj 
arise and continue posteriorly in the hori 


Fic. 2. Roentgenogram of thin vertical section of 
mid-portion of second lumbar vertebra, negro, 
male, aged twenty-three, who died of pneumonia. 
Injection of abdominal aorta with barium mixtur 
P.—One of the two posterior arteries: .V./ sma 


nutrient artery; .4. 1.—Anterolateral arter 


zontal plane, one on either side of the ver 
tebral body, just above the midline. These 
arteries lie in direct contact with a portion 
of the anterior and the entire lateral wall of 
the vertebral body. 

Krom the medial surface of the rami dor 
sali, as they lie in contact with the verte 
bral body, arise branches which penetrate 
directly into the bone. The number of such 
branches varies but there commonly are 
present one main anterolateral and a smal 
ler lateral branch on either side. These ar 
teries may be followed well into the middle 
of the vertebral body before they divide 
and lose their identity (Fig. 1). 

In the region of the intervertebral fora- 


the men the ramus dorsalis divides into a spinal 

rial supply. Read before the Forty-fifth Annual! Session of the Am ; 

erican Orthopaedic Association, Memphis, Tenn., April 16,1931. branch (ramus spinalis) and a muscular 
* From the Department of Orthopedic Surgery, Graduate School of Medicine, and the Department of Roentgenolo 5 


Medicine, University of Pennsylvania, Philadelphia. Read at the 


Atlantic City, N.J., Sept. 22-25, 
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Thirty-second Annual Meeting, American Roentgen R So 
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terior itudinal jAnterior Longitudinal 
4 4 Vena Basis Vertebrae 


Fic. 3. Diagrammatic drawing of venous plexus 
within neural canal (Deaver’s Surgical Anatomy 


branch which supplies the muscles and skin 
of the back. 

The ramus spinalis passes through the 
spinal foramen into the spinal canal to 
anastomose with its fellows and contribute 
to the (paired) anterior and posterior spinal 
arteries. From each of the anterior spinal 
arteries a medial branch arises and passes 
medially along the posterior wall of the 
vertebral b« dy. These two branches pene- 
trate the vertebral body in the midline, at 
a point just above the exit of the veins. 
These penetrating posterior arteries may be 
followed well into the central substance of 
the vertebral body before they divide (Fig. 


2). Smaller pairs of nutrient arteries pene 


Fic. 4. Photograph of a horizontal serial section of 


third lumbar vertebra of same case as Figure 2. 
Point of eme rgence of the two (P.) posterior veins, 
their central mergence and beginning of (4. L.) 


anterolateral veins clearly shown as empty spaces. 
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trate the posterior vertebral body wall at 
points above and below the level of those 


just described. These small nutrient ar- 


teries arise either directly from the anterior 
spinal arteries or their medial branches 
(Fig. 2). From the size of the arteries to the 
vertebral bodies it can be inferred that the 
volume flow of blood is relatively small. 
Venous Drainage. Each lumbar verte- 
bral body is drained by four main venous 
trunks. Two leave the body, one on either 
side, from an anterolateral position at a 
level just above the midline. Two emerge 
as paired vessels from the bony foramen in 
the center of the posterior vertebral body 
wall. The two posterior veins (basi-verte- 


Fic. s. Photograph of a horizontal serial section at 
higher level than Figure 4, showing points of emer- 
gence of the two (4. L.) anterolateral veins. 


bral veins) empty at once into the anterior 
longitudinal meningorrachidian veins of 
the posterior external plexus. Direct con- 
nection is made with the corresponding 
lumbar veins by means of the spinal rami 
branches of the same. The lumbar veins 
pass anteriorly in pairs, one on either side 
of the vertebral body accompanying the 
corresponding artery and lying above it. 
The two anterolateral veins from the verte- 
bral body empty directly into the lumbar 
veins. The lumbar veins pass anteriorly and 
empty into the vena cava but before doing 
so are united by vertical branches with 
their companion veins and with the azygos 
or hemiazygos systems. 

A comparison of thediameters of the veins 
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leaving the vertebral bodies with those of 
the arteries entering shows an unexpected 
relationship between the two. The diam- 
eters of the veins are much greater than 
those of the arteries. In consequence, it must 
follow that the vertebral bodies contain 
a large volume of blood but that the rate 
of flow of this blood within the body is 
comparatively sluggish. 

From the standpoint of the dynamics of 
circulation, it is interesting to note that the 
lumbar veins passing horizontally are in 
direct communication with three great 
longitudinal or vertical venous systems: (1) 


posteriorly with the posterior external 


Fic. 6. Photomicrograph of a histological section of 
second lumbar vertebra of female negro, aged 
twenty, who died of pneumonia. Section at level 
of emergence of one anterolateral vein. Note nor 
mal vein wall (NV. V’. W.) of that portion lying out 
side of the vertebral body and the loss of normal 
vein wall within vertebral body, together with 
close approximation of wall of venous space to bone 
trabeculae. 


venous plexus which extends vertically 
within the spinal canal external to the spi 
nal cord membranes; (2) with the azygos 
or hemiazygos systems, and (3) with the 
inferior vena cava. When this arrangement 
is considered it is seen that the circulation 
within the bodies of the lumbar vertebrae 
is interposed in a shunt-like manner in the 
horizontal connections among the three 
vertical venous systems mentioned above. 
In consequence, changes in the general 
venous or arterial pressures, due to in- 
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Kic. 7. Diagrammatic drawing 
venous sinusoids. A. 


of intervertebral 
Anterolateral veins; P. 
Posterior veins. 
creased intracranial pressure or to the ne 
cessity of the azygos, hemiazygos or poste 
rior external plexus acting as collateral 
channels for the vena cava, would be trans 
mitted to the venous channels within the 
bodies of the vertebrae hig. 3 It is sug 
gested that prolonged alterations in sys 
temic venous pressure should give roent 
genological evidences of such change by 
producing variation from the normal in the 
calcification of the bone trabecula 
vertebral bodies. 


of the 


kic. 8. Photomicrograph of a histological 
(horizontal) of one of the more peripherally located 
venous sinusoids. The thin single cell limiting wall 
is shown separating the space from tl ne tra 
becula; the sinusoid is similarly separated from th 
contacting fat cells. Various cellular ments of 
the contents of the sinusoid are recogniza Not 


retouched.) Same case as shown in Figur 
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Fic. 9. Lateral roentgenogram and drawing of verte 
bra of an infant five days old. Note the zone of de 
creased ce nsity at .7, where the blood vess nter 


the body. 


Venous Channels within the Vertebral 
Body. When serial horizontal sections are 
made of human vertebral bodies it is seen 
that the two posterior and the two antero 
lateral veins are in direct communication. 
These four veins meet in the central por 
tion of the body and form a large reservoir. 
In general outline they form a letter “H”, 
the upper side arms, formed by the two 
anterolateral veins, are bowed outward: 
the whole resembles somewhat the con 
figuration of the gray matter of the spinal 
cord Kigs. 4 and 

The existence of these veins within the 
vertebral body is known and 1s the subject 
of occasional anatomical illustration. They 
are, however, always represented as being 


veins with definitely demarcating walls of 


normal venous composition. Such, how 
ever, 1S not the case. 


Ki. 11] Male aged fourteen. Lateral roent 
sinusoids at 
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Fic. 10. Lateral roentgenogram and drawing of a 


vertebra of a boy six years of age, showing clearly 
the zone of entrance of the blood vessels at 4. 
These are assumed to be the superimposed antero- 


lateral v essels. 


Histolc gical examination of a horizontal 
section of the vertebral body at the level of 
the emergence of the anterolateral or pos- 
terior veins shows that the walls of these 
vessels, beyond the vertebral periosteum, 
have the usual venous structure. This nor- 
mal wall structure is immediately lost with- 
in the vertebral body and is replaced by a 
limiting membrane composed of a single 
layer of flattened endothelial cells (Fig. 6). 

The common central origin of the four 
veins represents the main collecting basin 
of a vast intervertebral venous system. 

Radiating peripherally from the central 
venous basin are many irregular columnar 
spaces. These spaces extend chiefly in the 
vertical plane and diminish in caliber and 
number as they approach the periphery 

cortex). The majority of these vertical 
columnar spaces terminate in the vicinity 


gram and drawing, showing blood vessel entrance at 4, and 
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Fic. 12. Lateral roentgenogram and drawing of a vertebra of a normal boy, aged fifteen. N 
trance of blood vessel at .4, and possible sinusoids at B. 


of the superior and inferior cortical zones. 
Some few pass through the end-plates, 
chiefly at their peripheries, and end at the 
surface of the intervertebral discs. Occa- 
sionally several invade the disc to a dis- 
tance of approximately one-third of its 
thickness. 

The columnar spaces are found chiefly in 
the cancellous portion of the vertebral body. 
Those located at the periphery usually ex 
tend vertically from disc to disc. Those lo- 
cated in the central area are broader and 
shorter, rarely penetrating to the end- 
plates. All tend to coalesce as they approach 


the central reservoir formed by the fusion 
of the four great veins previously described 
(Fig. 7). 

When an attempt is made to estimate the 
volume of these irregular columnar spaces, 
their magnitude is appreciated. A_ hori 
zontal cross section of the vertebral body 
at its center shows that the area of the 
spaces far exceeds that of the bone trabec 
ulae. As the serial horizontal cross sections 
approach the inferior or superior end-plates 
the area of the spaces is found to be le 
than that of the bone elements. Vertical 
cross sections of the vertebral bodies show 


ess 


Fic. 13. 


Lateral roentgenogram and drawing of a case of Paget’s disease. Note the appeara of th 


bony trabeculations that bound the sinusoidal channel. 
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Fic. 14. Female, aged forty-six. Hemangioma of thoracic vertebra (confirmed 
4 >» 
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). Note the appearance of 


the trabeculation of the vertebra. This illustrates the position of the vertical sinusoidal tracts. 


much the same relation between spaces and 
trabeculae. It is roughly estimated that 
these ramifying columnar venous spaces 
occupy approximately 40 per cent of the 
entire vertebral body. (It would be ad- 
visable to substantiate these estimates by 
quantitative studies.) 

Lining of the Venous Spaces. This con 
tinuous, irregular columnar tract 1s lined 1n 


its centrally lying portion by a single layer 
of flattened endothelial cells; in the more 


Fic. 15. Female 


, aged fifty-one. Lateral roe 


peripheral portion, the limiting wall is be- 
lieved to be composed of histiocyte-like 
cells (littoral). Quite frequently the venous 
spaces are supported throughout a large 
portion of their circumferences by the bone 
trabeculae and their contents are separated 
from direct contact with the bone by the 
limiting wall of single cell thickness (Fig. 8). 

Contents of the Venous Spaces. The venous 
spaces of the vertebral bodies in their cen- 
tral portion are filled almost solely with cir- 


1tgenogram and drawing, demonstrating areas of metastases 


from carcinoma of the breast. Note that the area involved primarily is adjacent to the central sinusoidal 


reservoir. 
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culating blood elements. As the venous 
spaces lying distant from the central area 
are examined it is noted that their contents 
are composed of normal circulating blood 
elements and a varying portion of the cellu- 
lar components of red bone marrow. The 
smaller and more peripherally placed ve- 
nous spaces contain within their lumen a 
very large proportion of hematopoietic tis- 
sue, together with some reticulo-endothe- 
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a six months fetus to a seventy-two vear 
old adult. Microscopic examination Of this 


material demonstrated the existence of the 
above-described venous spaces, together 
with their characteristic contents in all 
cases. 


Nature of the Spaces. The demonstration 
of the existence within the bodies of the 
lumbar vertebrae of man of large, extensive 
and intercommunicating venous spaces 


Fic. 16. Female, aged thirty-eight. Metastatic carcinoma involving the vertebra. Note that tl 
bral disc is disappearing, probably due to herniation into the body of the vertebra at the weal point 


near the seat of the metastasis. 


lial elements.* It is interesting to observe 
that the hematopoietic tissue does not re 
main localized to the more peripheral ve 
nous spaces but that these elements are oc 
casionally found in fair number within the 
lumen of the central venous space. In sev- 
eral sections large numbers of marrow cells 
were found within the lumen of the extra- 
vertebral veins. 

lncidence of Venous Spaces. Histological 
sections were made of human vertebral ma- 
terial removed at autopsy in 75 cases. This 
material was obtained from individuals of 
both sexes and of an age distribution from 


* 
It is not the purpose ot the present pape r to deal wit! 


cytological elements of the venous spaces described, nor to under 
ramificatior 


take a description of their more minut 


channels, or tracts raises the question as t 
their nature and function. 

It is believed that these spaces are tru 
venous sinusoids. Such an opinion } 


upon the fact that these spaces ramify 
throughout the greater portion of the body 
of the lumbar vertebrae, that they inter 


communicate, that they are lined 
central portions with a single layer of 
dothelial cells and in their distant bays | 
histiocy te-like cells, that they contain with 


in their lumen hematopoietic tissue and 


normal circulating blood elements. 


CLINICAL CONSIDERATIONS 
The significance of the above studies ar 


important for the following reasons: 


‘ 
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1. The vertebrae are concerned in 'the 
formation and destruction of the cellular 
elements of the blood. This area is thereby 
of importance in the roentgen treatment of 
blood dyscrasias. 

2. The reticulo endothelial elements pres- 
ent in the marrow of the sinusoids remove 
and destroy bacteria. 

3. The sinusoids are a place of lodgment 
and removal of pyogenic bacteria and me- 
tastasis from the blood stream which is 
moving sluggishly. 

4. The endothelial lining of the central 
space may share in the rdle of the develop- 
ment of primary malignancy other than 
bone in origin. 


ROENTGEN CONSIDERATIONS 


The usual roentgen examination of the 
spine includes two views: the anteropos- 
terior and the lateral. It is our purpose to 
consider, briefly, some of the roentgen ap- 
pearances observed in the lateral view. 

The location of the anterior and pt ysterior 
vessels supplying the bodies of the verte- 
brae are easily demonstrated on the roent 
genograms up to the age of fourteen years 
(Figs. 9, 10, 11 and 12). It is impossible to 
demonstrate the sinusoidal system on the 
roentgenogram of the normal individual, 


Fic. 17. Male, 


aged forty-two. Lateral roentgenogram and drawing of the lumbar vertebra diagnosed as 


tuberculous caries with cold abscess formation (confirmed). Note that the area of involvement is similar 
to that seen in metastatic carcinoma. Early 


The extension to the second vertebra is ] 
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but in conditions such as Paget’s disease 
and hemangioma, it is possible to demon- 
strate an appearance that strongly sug- 
gests that of the sinusoidal channels (Figs. 
13 and 14). 

As the sinusoidal system becomes in- 
volved, any disease process spreads by ex- 
tension and it is almost impossible to make 
a differential diagnosis without a complete 
history. Fractures, metastatic or primary 
malignancy and tuberculous caries of the 
vertebrae may at some stage of the disease 
simulate each other (Figs..15, 16 and 17). 

The anterior sinusoidal column extends 
up to the vicinity of the anterior edge of the 
intervertebral disc. This is frequently the 
site of a tuberculous process. This channel 
provides an easy means of access to the 
body of the vertebra. Furthermore, the an- 
teroposterior channel affords an oppor- 
tunity for direct extension of the infection 
posteriorly with extradural compression, 
or extension through the vascular system 
to neighboring vertebrae. It should be re- 
membered that the vertebral marrow is an 
excellent medium (Fig. 17). 


, this patient had unilateral involvement of one vertebra. 
presumably by vascular continuity. The disappearing disc was 


thought to be herniation of the disc into the vertebra. It would be extremely difficult to exclude metas- 


tatic malignancy if one d 


id not know the history, physical findings and subsequent notes on this patient. 
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Fic. 18. Female, aged fifty-two. There is still further advanced metastases from carcinoma of the br 
this case, the vertebral plates are intact, however, and there has been a general crushing of t! 
no herniation of the intervertebral disc. Note that the metastasis has followed the line of the bl: 
Furthermore in the anteroposterior film, there is, frequently, a beginning crush on one si 


both sides become involved. 


After definite disease occurs, two factors 
seem to play an important rdle in the sub- 
sequent appearance of the vertebra: (1) the 
position of the pathological process and (2) 
the influence of the nucleus pulposus. For 
instance, if the cortical plate of the verte- 
bra is weakened by a fracture, malignant or 
infectious process, the stress and strain of 
the nucleus pulposus will subsequently al- 
low the intervertebral disc to herniate, par- 
tially or completely, into the body of the 
vertebra, resulting in a partial or complete 
loss of visible roentgen evidence of a disc 
(Fig. 16). If the upper and lower cortical 
plates of the vertebra remain intact, stress 
and strain will cause a uniform collapse of 
the vertebra with preservation of the inter- 
vertebral spaces as seen in the lateral view 
(Fig. 18). It therefore seems reasonable to 
believe that extension of the disease process 
is along the channels of the sinusoidal sys- 
tem, and that the appearance at any given 
time depends upon the location. If this be 
true, then the differential diagnosis will de- 
pend largely upon the clinical history. 


SUMMARY 

This paper comprises a consideration and 
description of the arterial and venous blood 
supply of the adult human lumbar verte 
bral body. A detailed study is made of one 
of the various intrinsic circulatory systems 
of the vertebral body, namely, the sinusoi 
dal system. Particular and primary impor 
tance is given to the finding of a large sinu 
soidal plexus within the vertebral body. Its 
great extent and many ramifications are 
described. The fact that this sinusoidal 
tract is filled with hematopoietic tissue an 
constitutes a cellular bed through 
arterial blood percolates and from which 
venous blood is collected is considered from 
the standpoint of its clinical importance. 

The presence of the vertebral body sinu 
soids and their clinical importance are con 
sidered from a roentgenological standpoint. 
An attempt is made to explain the locali 
zation of various disease processes and their 
mode of extension within the vertebral 
body through a consideration of the intrin 
sic vertebral body circulation.’ 


1d 
which 
h 


* For discussion see page 83}. 


| 


= 


VoL. No. 6 


THE ROENTGEN SIGNS OF TUBERCULOSIS OF THE 
VERTEBRAL BODY* 


By HOWARD P. DOUB, M.D., and CARL E. 


From the Departments of Roentgenology 


BADGLEY, M.D. 


and Orthopedic Surgery, Henry Ford Hospital 


DETROIT, MICHIGAN 


HE clinical aspects of tuberculosis of 

the spine have been frequently and 
fully described in the various surgical text- 
books and clinical articles upon the sub- 
ject. In spite of the well-recognized im 
portance of the roentgen ray in the detec 
tion of early tuberculous lesions of the 
spine, little attempt has been made to 
similarly correlate the characteristic path 
ologic changes noted 1n the roentgenogram. 
Skillful interpretation of the roentgeno 
gram is as essential as the special training 
required of the clinician to properly evalu 
ate the signs which lead to an early diag- 
nosis. 

It is, of course, recognized fr ym. a SC ientif. 
ic standpoint that the diagnosis of tuber 
culosis is not positive unless confirmed by 
biopsy, or the finding of the tubercle ba 
cillus. The necessary procedures to make 
these tests are not always practical in 
spinal tuberculosis. It is frequently neces 
sary to make a presumptive diagnosis 
which can be considered reasonably posi 
tive by the characteristic course of the 


disease. Sufficient 


corroboration of the 
characteristic pathologic changes noted in 
the roentgenograms of the early tubercu 
lous spine has been afforded by the clinical 
course of the disease, by the late formation 
of an abscess superficial enough to permit 
aspiration for guinea pig injection, by 
tissue obtained in those cases complicated 
by a tuberculous pachymeningitis associ- 
ated with cord symptoms requiring a 
laminectomy and by post-mortem studies. 

To enable the roentgenologist to make 
an early diagnosis of tuberculosis of the 
spine, it is essential that he be well versed 
in the pathology of the lesion. The diag- 
nosis should be made long before the char- 
acteristic picture of collapse of the bi dy > 


* Read at the Thirty-second Annual Meeting, At Roent 


loss of intervertebral space, and abscess 
formation are present. It is important to 
know the usual sites of the early lesion, 
and the characteristic progress of the lesion 
in these various sites. We have pointed out 
in a previous article! the significance of 
merely a slight narrowing of the interver- 
tebral disc as an early sign in the so-called 
tuberculosis of the intervertebral articula- 
tions. 

We have attempted to correlate the 
clinical knowledge and the gross pathologic 
picture of spinal tuberculosis with the evi- 
dence afforded by the roentgenogram. We 
feel that tuberculosis of the spine can be 
classified into various types, depending 
upon the anatomic location of the infection 
in the vertebrae. Progress of the lesion will 
develop characteristic changes that are 
peculiar to each type, and can be prognos- 
ticated from the appearance of an early 
lesion. We have studied 100 cases of tuber- 
culosis of the spine which are the basis for 
this paper. The number of cases is small, 
but we feel the cases present an excellent 
basis for study, inasmuch as they represent 
a cross-section of tuberculosis of the spine 
occurring in individuals of all ages present- 
ing themselves to a general hospital clinic. 
\GE INCIDENCE AND DURATION OF SYMPTOMS 

The average age was twenty-nine years. 
The youngest patient was two years of age 
and the oldest sixty-nine. Twelve patients 
were under ten years of age and $9 were 
thirty or under. It will be noted in Table 1 
that the frequency, in this series, increases 
up to the age of thirty, after which it be- 
gins to decrease and after forty it decreases 
rapidly. 

The duration of symptoms in this series 
is relatively higher than it would be if only 
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active cases were considered, as a number 
of these cases were of long standing and 
came in because of other complaints, but 
permitted us to study the old lesion. 


TABLE | 


AGE INCIDENCE AND DURATION OF SYMPTOMS 


Average Duration 
of Symptoms 


Number and 
Percen tage 


Age Period 


I 12 10 months 
11-2 14 384 months 
33 484 months 
31-40 21 $2 months 
4I-§ I 6 years 
c1-6 4 123 years 
61-7 6 15 years 

I 63 years 


The average duration of symptoms was 
much lower during the first decade, and 
gradually but steadily rose with each suc- 
ceeding decade of life. This, of course, is 
partly accounted for by old healed cases 
and by cases which had been under treat- 
ment for long periods. The average dura- 
tion of symptoms in all cases was six and 
one-half years. The duration of symptoms 
was one year or less in 48 per cent of the 
cases, and from one to five years in 28 per 
cent. It would appear, therefore, that ap- 
proximately one-half of these cases con- 
sulted us during the early stages of the 
disease. 


MODE OF INFECTION 


The general consensus of opinion has 
been that the mode of infection in spinal 
tuberculosis is by the hematogenous route 
in most cases. This is a metastatic process 
from some primary lesion which may be an 
active lesion at the time or an old partially 
healed one. It would follow then that the 
exact localization of the lesion in the ver- 
tebra would depend on the blood supply. 
In a previous communication! we de- 
scribed the blood supply as worked out by 
Lexer by means of injection methods. This 
mode of infection explains fairly well the 
lesions seen in the vertebrae themselves, 
but it does not explain so well the fact that 
in a number of cases the roentgen picture 


shows definite involvement of the disc 
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without any evidence of involvement of 
the vertebra. 

This has led to a study of the disc and 
its blood supply to ascertain if there was a 
possibility of infection beginning in the 
disc in certain cases. A detailed study of 
the disc has recently been reported by 
Smith. He reports that in the nucleus pul- 
posus he discovered a central cavity and in 
many cases there were villi projecting into 
it from the wall. The villi were cellular and 
were of irregular size and shape. He also 
found evidence of nutritive channels in the 
disc. It has been thought previously that 
nourishment is provided by diffusion cur- 
rents from the spongiosa of the vertebrae. 
These nutritive channels come from the 
marrow of the vertebral bodies and pierce 
the cartilaginous plates of the disc, passing 
thence between the fibers of the annulus 
fibrosus and reach the nucleus pulposus. 

The fact that blood vessels exist in the 
disc and pass to the nucleus pulposus, 
which contains a cavity with cellular villi 
present in it, makes it very likely that in 
fection could occur in the disc either as the 
first focus or coincident with the infection in 
the vertebra. This would explain the roent 
gen picture in certain cases. It is also possi- 
ble that some of the cases of the interver 
tebral type might originate in the disc and 
spread to the vertebra. 

In spite of the more or less general ac 
ceptance of the blood-borne type of infec- 
tion, there are some who believe in the 
lymphatic system as the route by which 
infection takes place. Fraser? has recently 
drawn attention to this theory. He calls 
attention to the fact that the lymphatic 
nodes and vessels are the primary vehicles 
and sites of infection and that a blood in- 
fection is a secondary phase to a primary 
involvement of the main lymphatic trunks. 
He calls attention to the fact that the 
thoracic lymphatic duct is in intimate con- 
tact with the anterior ligament covering 
the anterior surface of the vertebral col 
umn in the portion of the spine that has the 
maximum incidence of infection, and that 
the great bulk of abdominal lymphatics 
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are situated over the lower dorsal and up- 
per lumbar area. 

Fraser further states that cancellous 
tissue Containing red marrow is highly re- 
sistant to tuberculous infection, but that 
if there is degeneration of the marrow, the 
cancellous tissue is peculiarly likely to be- 
come infected. He believes that this de- 
generation of the marrow is produced by a 
tuberculous infection of the lymph nodes 
and lymphatics overlying the vertebra. 

In view of the fact that infection by the 
lymphogenous route is not proved, and 
that our suggestion as to infection origi- 
nating in the disc in certain cases is only a 
theory which also is not proved, we will 
describe the lesions according to the com- 
monly accepted hematogenous mode of 
infection. 

CLASSIFICATION OF TYPES 

Tuberculosis of the spine can be divided 
into various types, depending upon the 
anatomic location of the infection in the 


Fic. 1. Central type of involvement of the first and 
second lumbar vertebrae. Primary involvement of 
the first and infection of the second, probably by 
continuity. (Retouched.) 
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Fic. 2. Central type of involvement. At the first 
examination, there was collapse of the body of the 
fifth dorsal vertebra only. At the second examina- 
tion, there was much débris in the region of the 
fifth dorsal vertebra and contact infection of the 
fourth dorsal vertebra. There was asecondary infec- 
tion of the eighth and ninth dorsal vertebrae with 
collapse of the body of the eighth. Calcification in 
an abscess was seen anterior to the dorsolumbar 
area. (Retouched.) 


vertebra. In the study of this series of 100 
cases of tuberculosis of the spine, we have 
attempted to determine the anatomic type 
of infection in each case, and the following 
description is based on this study. 

We are able to differentiate roentgeno- 
logically three main types of involvement 
of the body of the vertebra: (1) central 
type; (2) intervertebral articular type, and 
(3) anterior type. There is also a fourth 
type of infection which involves the verte- 
bral appendages but we have had no cases 
of this type. 

Central Type. The infection in this type 
comes through a branch of the posterior 
spinal artery and involves first the central 
portion of the body of the vertebra. The 
area of destruction gradually enlarges until 
most of the vertebral body is involved and 
then, because of the transmitted pressure 
upon it, the body collapses with the ap- 
pearance of the characteristic kyphosis. 
As the area of destruction spreads through 
the body of the vertebra, the epiphyseal 
portion becomes involved, with consequent 
destruction of the intervertebral disc. The 
tuberculous process then spreads to the 
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adjacent vertebrae, either by involving 
the contiguous portion of the articular sur- 
face of the body, or it spreads beneath the 
anterior longitudinal ligament and involves 
the anterior portion of the body and later 
the central portion. 

This is the most frequent type found in 
children and all cases in this series under 
twelve years of age were of the central 
type, and all but 4 under twenty were of 
the central type. In all cases but one of the 
central type under twenty, there was col- 
lapse of the body of the vertebra. The cen- 
tral type of lesion did not show a predilec- 
tion for any region but was well distributed 
throughout the spine. 

In cases with the central type of involve- 
ment, there may be few symptoms in the 
early stages of the disease. It was usually 
after collapse of the vertebrae had taken 
place that these cases were seen, and this 
absence of early symptoms may be the 
reason why 86 per cent of the central type, 
in this series, showed collapse of the af- 
fected vertebrae. 

Intervertebral Articular Type. The artic- 
ular margins of the vertebra are supplied 
by the epiphyseal arteries, which are 
branches of the posterior spinal artery, 
and it is through these arteries that the 
infection takes place. 

In this type, the infection begins along 
the articular margins of the body of the 
vertebra and consequently there is early 
involvement and destruction of the inter- 
vertebral disc. Narrowing of the disc is one 
of the earliest roentgen signs in this type. 
There is also early involvement of the ad- 
joining vertebral articular surface. Abscess 
is also commonly found early in the course 
of the disease. Symptoms usually occur 
while the disease is still in its early stages 
and therefore we have found many more 
early cases of this type than of the central 
type. 

As the disease progresses, there is grad- 
ual excavation from the articular surface 
toward the central portion of the body of 
the vertebra. The destruction may also 
extend to the anterior portion of the ver- 
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tebra and when this point is reached, there 
is generally collapse of the body of the 
vertebra, as was noted in the central type. 
Collapse of the vertebra in the interver 
tebral type is unusual. In this series we 
found only 10 per cent of the cases with 
this type of infection which showed col 
lapse. 

In cases which are diagnosed and prop 
erly treated early in the course of the 
disease, there is healing with very little 
deformity in the shape of the bodies of the 
vertebrae and in favorable cases they may 
even heal without the bodies becoming 
fused. In cases further advanced they be 
come fused in a more or less parallel man 
ner with very little external deformity. 

Anterior Type. Vhe anterior portion of 
the body of the vertebra is supplied by 
branches of the intercostal arteries entering 
through the anterior longitudinal ligament. 
The infection spreads along the surface 
beneath the anterior longitudinal ligament 
and tends to remain superficial, but may 
involve a number of vertebrae. It may in 
vade the body of the vertebra, however, 
and it then resembles the central type with 
destruction and collapse of the vertebral 
body. 

This type is also apparently produced by 
contact infection from 
scesses originating in neighboring verte 
brae. This is shown by the fact that while 
there were 8 cases of anterior involvement 
in this series, only 2 were of the pure an 
terior type. The other 6 cases showed an 
terior involvement but were seen in 
bination with the other types. In thes 
cases it begins either as an anterior type 
and spreads beneath the anterior longitu 
dinal ligament to an adjacent vertebra and 
involves the intervertebral portion of the 
body, or the infection begins as one of the 
other two types and the abscess spreads 
beneath the anterior longitudinal ligament 
and involves the anterior portion of the 
neighboring vertebrae, as it did in several 
of these cases. Collapse of the vertebral 
body is a late occurrence with this type of 
infection. 
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We had no cases in this series illustrating 
tuberculosis of the vertebral appendages. 

It will be noted in Table 1 that more 
than one hundred lesions are listed under 
different types, but this is accounted for by 
the fact that some of the cases were of the 
mixed type, 


multiple or skipped infection. 


FREQUENCY ACCORDING TO LOCATION 
AND TYPE OF LESION 

There was involvement of the cervical 
spine in 2 cases in this series. This is a 
somewhat smaller percentage than has 
been reported in other series, where it ran 
from 7 to 26 per cent. One of these cases 
showed a central type of involvement and 
the other was of the intervertebral type. 

The dorsal spine is a frequent site for 
tuberculosis, mile the lower half of 
this area. Forty-four cases in this series had 
involvement of the dorsal spine; 36 of these 
cases showed the central type of involve- 
ment and 8 were of the intervertebral type. 
Other series report from 40 to 6 
of the cases in the dorsal spine. 

The dorsolumbar articulation has been 
considered separately because it is neither 
dorsal nor lumbar entirely but involves 
each. There were 
series; 7 


per cent 


18 such cases in this 
were central in type, 7 were inter- 
vertebral, and 4 were of the anterior type. 
In Steindler’s series’ 15 per cent of the 
cases involved this area. 

In the lumbar area there were 45 cases 
in our series, which is somewhat higher 
than in other reported series which give 
from Ig to 30 per cent. 
the cases were of the central type, 24 were 


of the intervertebral type, and 4 were of 


the anterior type. 


TABLE II 
INCIDENCE AS TO TYPE AND LOCATION OF LESIONS 
\rea Central Inter Anterior 
vertebral 
Cervical 
Dorsal 36 8 
Dorsolumbar 4 
Lumbar 24 4 
Total 61 4 8 
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presenting several types of 
lesions in the same case, especially those of 


In this area, 17 of 


Fic. 3. Intervertebral type of involvement early and 
after becoming quiescent. This shows relatively 
little deformity before or after. 


In analyzing these figures, it is seen that 
the central type is much more common in 
the dorsal area than is the intervertebral 
type, but in the dorsolumbar area they are 
equal in number, and in the lumbar area 
the intervertebral is somewhat more nu- 
merous than the central type. 


INTEGRITY OF THE BODY OF THE VERTEBRA 


As the bodies of the affected vertebrae 
become infiltrated and soften, the super- 
incumbent weight of the body above this 
point produces collapse of the affected ver- 
tebrae in their anterior portions and pro- 
duces the well-known kyphotic deformity. 

In studying the cases in this series, we 
found that there was collapse of the ver- 
tebrae in 54 cases and preservation of the 
vertebral body form in 46. Twenty-four 
per cent of the cases had had symptoms 
for more than five years and among these 
cases the percentage of deformity is very 
high. It is felt, therefore, that the percent- 
age of collapse among the more recent cases 
is much lower than that pertaining to the 
entire series. 

In the 46 cases without collapse of the 
bodies of the vertebrae, 36 were found to be 
of the intervertebral articular type and 2 
were of the anterior type; the remaining 8 
were central in origin. This demonstrates 
the relative infrequency of deformity re- 
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sulting from the intervertebral type of in- 
fection, and the relative frequency of de- 
formity associated with the central type. 
The anterior type, as a rule, also shows 
preservation of the vertebral body form. 


TaB_e III 


INTEGRITY OF THE BODY OF THE VERTEBRAE 


Collapse of 
Vertebra 


Non-collapse 


Central type § 8 
Intervertebral type 4 36 
Anterior type 2 

Total 40 


In studying the 54 cases in which col- 
lapse of the body of the vertebrae occurred, 
50 were found to be of the central type and 
4 had their origin in the intervertebral 
articulation. These latter figures might 
have to be revised somewhat if the series 
represented only recent active cases, as 


Fic. 4. Showing anterior involvement of the first 
lumbar vertebra secondary to infection of the 
eleventh and_ twelfth 


dorsal vertebrae. Re 


touched.) 
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many of our old cases presented such 
marked destruction and deformity that we 
have had to classify them as central in 
origin owing to the fact that the 
body was destroyed. 


whole 


DISC 

Tuberculosis of the spine has always 
been thought to have its earliest changes 
in the body of the vertebra with secondary 
involvement and disappearance of the in 
tervertebral disc. With the advent of the 
roentgen examination it has been found 
that in most cases the earliest demonstrable 
roentgen change is narrowing or oblitera 
tion of the disc. In 
formation is the first sign but in nearly all 
of these cases there was narrowing of the 
disc at that time or shortly thereafter. We 
have felt that the technical difficulty 
showing the minute bone changes in a 
thick part of the be dy : such as the trunk, 
as compared with demonstrating narr 
of the disc was sufficient to account for 
this discrepancy. This early nar 
the disc could easily be acco 
however, by the infection beginning in the 
disc as suggested above. 

In going over the films of these cases we 
found apparently complete disappearanc 
of the disc in 83 cases, and definite narrow 
ing of the disc in 17 cases. In no case did 
we find a normal disc. We have seen som 
instances in young children where kyphosis 
was the first sign and where the vertel 
was entirely destroyed without a corre 
spondingly severe degree of involvement 
of the disc. This must mean that the diseas 
of the vertebra was devoid of symptoms 
until there was collapse of the body and 
some involvement of the disc. 


some cases, abscess 


rowing of 


inted for 


ABSCESSES 

Abscess is the most common con plica 
tion of spinal tuberculosis, and was found 
in 84 cases. These were not all discovered 
by the roentgen examination, as some were 
present at the first clinical examination, 
and others developed during the period of 
observation; the largest number, however, 


] 


were demonstrated roentgenologically. 
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In analyzing the frequency according to 
location of their origin, we found the fol- 
lowing data: In the cervical spine both 
cases had abscess formation. In the dorsal 
spine, out of 44 Cases there were 39 with 
abscess formation, or 88 per cent. In the 
lumbar spine, there were 31 cases of abscess 
formation in 45 cases, or 69 per cent. In 
the dorsolumbar spine, we found 12 ab- 
scesses among I5 Cases, or 67 per cent. 

Abscess formation may be the very first 
roentgen evidence and may be present be 
fore any bone change is noted. This is true 
especially in the intervertebral type, as we 
have previously pointed out. We have seen 
a number of cases also in which the pres- 
ence of abscess led to a careful search of 
the spine and the disclosure of an early 
spinal lesion. The presence of paraverte- 
bral abscess is almost pathognomonic of 
spinal tuberculosis and its presence de- 
mands careful examination and continued 
observation of the spine over a long period 
of time. 

Calcification of abscesses is a frequent 
accompaniment of healing and in one of 
our Cases previously reported there 1s 
well-marked calcification two years after 
the beginning of treatment of an early case. 


Taste IV 
FREQUENCY OF ABSCESS ACCORDING TO POINT 
OF ORIGIN 
Location Number Number Percent 
oft Cases of age 
\bscesses 
Cervical 2 2 l 
Dorsal +4 39 
Dorsolumbar 18 12 6 
Lumbar 4s | 


MULTIPLE OR SKIPPED INFECTION 


We mean by this two areas of tubercu- 
losis with apparently normal vertebrae be- 
tween these areas. This 1s said to be rather 
rare and Peabody ’ reports its presence in 
4 per cent of a series of cases. Among the 
recent cases, 1n his series, which had com- 
plete data, he found 8 per cent as the in- 
cidence and he believes that the real in- 
cidence may be even higher than the latter 
figure. He also found practically all of the 
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secondary lesions lower in the spine than 
the primary lesions and concluded that 
they were probably produced by contact 
with the gravitating pus. 

We found to cases of multiple infection 
in this series, or 10 per cent. In 7 of these 
cases, the secondary lesion was above the 
primary, and in 3 cases it was below the 
primary. In 7 cases the lesions were close 
enough to each other to suggest that in- 
fection may have resulted from direct ex- 
tension by gravitating pus. In 3 of these 
cases, however, the lesions were widely 
enough separated to suggest an entirely 
new lesion. It is possible, therefore, that 
this multiple type of infection may have its 
origin either by contact with pus from the 
original lesion or by a new hematogenous 
infection. 


ASSOCIATED TUBERCULOUS LESIONS 
The usual conception of Pott’s disease 
is that it is a part of a generalized tuber- 
culosis which may or may not be active at 
the time. It has also been known that the 
pulmonary lesion is the most commonly 
manifested concomitant lesion and Steind- 
ler found that 17 per cent of his spinal cases 
showed a concomitant pulmonary lesion. 
In our series we found 24 patients who 
had a pulmonary lesion associated with the 
spinal lesion. One of these developed under 
our observation while we were treating the 
spine and later became quiescent. The next 
most common area to be affected was the 
genitourinary tract in which it was present 
in 8 cases. Tuberculous abscesses not as- 
sociated with the spine were present in 7 
cases. Six cases had evidence of tuberculous 


joints outside of the spine. Tuberculous 


glands were found in 3 patients; 3 died of 
tuberculous meningitis and 2 had tuber- 
culous osteomyelitis of other bones. 


SUMMARY 

1. Attention is called to the fact that the 
roentgenologist must know the pathologi- 
cal findings in tuberculosis of the spine and 
must be able to correlate these with the 
corresponding roentgen signs. A series of 
100 cases are included in this study. 
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2. The age incidence in this series was type is more common in the lumbar area. 
studied; the average was found to be 6. The central type causes collapse of 
twenty-nine years. The average duration the body of the vertebra in a high percent 
of symptoms at our first examination was age of cases, while in the intervertebral 


six and one-half years. type, the vertebral body form is preserved 
3. The mode of infection is discussed until late in the disease. 

and the hematogenous route is favored, 7. Narrowing of the disc is the earliest 

but the lymphogenous route may also play and most constant roentgen sign in tuber 

a part. A suggestion is made that in some  culosis of the spine. 

cases the primary infection may be in the 8. Abscess is the most common compli 

disc. cation and was found in &4 per cent of the 


4. Roentgenologically, we distinguish cases in this series at some stage of the 
the following types of tuberculous involve- disease. 


ment of the body of the vertebra: (1) cen- g. Skipped infection, or two areas of in 
tral type; (2) intervertebral articular type, fection with normal vertebrae between, 
and (3) anterior type. was found in 10 per cent of the cases. 

5. We have tabulated the frequency of 10. Concomitant tuberculosis in other 


the various types of infection according to _ parts of the body was found in ¢3 instances. 
the location in the spine and find that the The pulmonary lesion was the most con 
central type of lesion is more common in’ mon concomitant lesion and was present 


the dorsal area and that the intervertebral in 24 cases. 


REFERENCES 


1. Dous, H. P., and Bapctey, C. E. Tuberculosis the spine in Pott’s disease. .77) 
of the intervertebral articulations. Am. J. 75, 9S. 
RoENTGENOL. & Rap. THERAPY, 1931, 25, 4. SmitH, N. Ross. Intervertebral 
299-307. Surg., 1931, 75, 358-375. 
2. Fraser, Joun. Tuberculosis of the spinal column. 5. STEINDLER, ArTHUR. Diseases and Det 
Edinburgh, V/.  * 1929, 79, 133-154. the Spine and Thorax. C. V. Mos \ » ot 
3. Pr ABODY, c. W. Secondary foci of tuberculosis of Louis, 1g29. 


DISCUSSION OF PAPERS BY DRS. EVANS, WAGONER AND PENDERGRASS, 
DOUB AND BADGLEY 


Dr. A. Bruce Git, Philadelphia. Such a_ other hand, some of them, such as sa 


wealth of material has been reported to us in _ of the fifth lumbar vertebra or elongation of 

these three papers that I hardly know what transverse processes which may even articulat 

portions of them to discuss. I was particularly with the pelvic bones, may be productive of 

impressed with the great value of Dr. Evans’ _ pain and disability, particularly after ar 

paper. to the back. Therefore, it may at times be dif 
In medicolegal cases there has been at times _ ficult to state whether the symptomatology 

marked divergence of expert opinion, both asto due entirely to injury or to the anomalous con 

diagnosis and as to etiology of certain condi- dition of the spine. 

tions of the spine. Dr. Evans’ paper should aid The various types of wedge-shaped \ 

in clarifying the situation because he has gath-__ brae which Dr. Evans has shown are in som¢ 

ered together all conditions and has made it cases congenital or developmental conditions, 

much easier for the surgeon and the roentgen- but might easily be diagnosed as compression 

ologist to make a correct diagnosis by compar- fractures and be ascribed to an injury. 

ison. Vertebral anomalies are quite common, Therefore, if we will consult Dr. Evans’ ccm 

and many times are found to be present in in- prehensive paper before testifying in court as 

dividuals who have never suffered from any to any vertebral condition appearing in the 


symptoms referable to these anomalies. On the _ films we may avoid the expression of an erron 


| 
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eous opinion. I believe that Dr. Evans’ paper 
is one of the most valuable I have ever had the 
pleasure of hearing. 

Dr. Wagoner’s work is a very valuable and 
fundamental one. For years Lexer’s has been 
accepted as the chief outstanding work on the 
circulation of the blood in the bones. Dr. Wag- 
oner now carries this work out in greater detail 
in the vertebrae and demonstrates the histology 
and structure of the bone as well as the circula 
tion. The presence of the large stagnant lakes 
of blood within the body of the vertebra helps 
to explain the fact that tuberculosis of the 
spine is the most common type of bone tuber 
culosis. One might expect that acute osteomye- 
litis of the spine would occur frequently for the 
same reason, whereas it is quite rare. It seems 
probable that the tubercle develops favorably 
in cancellous bone containing red bone marrow, 
whereas the pyogenic microorganisms are more 
readily destroyed by phagocytic action in this 
same location. 

The third paper in this symposium 1s also an 
interesting and valuable one. Orthopedic sur 
geons have noted these various types r verte 
bral tuberculosis. We have for years believed 
that the earliest sign of disease to be noted in 
the roentgenograms is the absorption of the 
intervertebral disc. Dr. Doub and Dr. Badgley 
state that intervertebral tuberculosis is not 
nearly so common as 1s the central type or the 
anterior type. Why is it that in practically all 
types we find narrowing of the disc? My opin 
ion is that the intervertebral disc atrophies be 
cause its blood supply becomes cut off by the 
underlying disease. Tubercle is primarily a 
tuberculous endarteritis. Blood vessels are oc 
cluded early in the process. Dr. Wagoner has 


demonstrated the vascular communications of 


the vertebral body and the intervertebral disc. 
Therefore we may readily understand the early 
atrophy of the disc. On the other hand, absorp- 
tion of bone is a slow process in tuberculosis 
and is not apparent by the x-ray in the early 
stages of the disease. I think these facts may 
account for the apparent discrepancy that the 
disease originates in the body and that the first 
roentgen evidence is in the intervertebral disc. 

There is another interesting feature that cen 
tral tuberculosis may be present for a long time 
without producing symptoms. That 
tuberculosis elsewhere; when it involves bone 
alone, it has few symptoms. Why? Because 


there is no tension within the bone. It is a slow 


true of 
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chronic process. There is no great outpouring 
of serum or cells. Its progress is slow and it is 
only when it approaches, for example, at the 
end of a long bone the periosteum, which is 
sensitive, that we have some effusion under- 
neath the periosteum which lifts it up and that 
then there are such symptoms as pain, tender- 
ness and limitation of motion. This symptoma- 
tology, of course, in the spine would be absent 
as long as the disease is confined to the central 
portion of the body. Whereas in those other 
cases involving the anterior or superior portion, 
where it comes early to the surface, we have 
early symptomatology and more early recogni- 
tion. 

I feel very much honored in having been 
asked to be present at this meeting and I have 
been tremendously interested in these papers. 


Dr. O. V. Batson, Philadelphia. I appre- 
ciate very much the privilege of being here as 
guest and having the opportunity of discussing 
these papers. I wish to comment especially on 
the bodies of the cervical vertebrae. The first 
two cervical vertebrae are almost normally 
anomalous. Their peculiarities arise from the 
changes which have occurred in the course of 
their development. The first cervical vertebra 
is the only vertebra which normally has an an- 
terior arch. The anterior arches in the remain- 
ing cervical vertebrae have disappeared, except 
for their occasional persistence in the region of 
the intervertebral disc. This persistence of the 
arch seems to account for the numerous fusions 
which we find between the first, second and 
third cervical vertebrae. 

When we think of the bodies of the cervical 
vertebrae, we should also include the pars basi- 
laris of the occipital bone, because it is really 
a vertebral body and participates in the anoma- 
lous conditions which we find in the upper cer- 
vical region. 

A further peculiarity of bodies of the cervical 
vertebrae is found in the fact that at least one- 
third of their substance is derived from the 
ossification centers of the lateral masses of the 
vertebrae. The lateral mass does not participate 
to such a large extent in the formation of the 
vertebral bodies in other regions. 

I presume that Dr. Evans did not wish to 
discuss the general bone diseases, which also 
involve the bodies of the vertebrae. I am think- 
ing particularly of osteopoikilosis or spotted 
bone, which shows both as a condensation and 
thinning in the bodies of the vertebrae, of cystic 
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disease of the vertebrae, and of actinomycosis. 

Dr. Wagoner has been interested in the pres- 
ence of bone-forming and bone-destroying tis- 
sue, which he has found in such large quantities 
in the bodies of the vertebrae. I feel that we 
should remember that this venous sinusoidal 
system, which connects the interior of the ver- 
tebral canal with the exterior, corresponds very 
closely to the system of diploic veins in the 
skull. The systems are not quite identical, be- 
cause of the differences between the cranial and 
spinal dura mater. If we accept Schiiller’s ideas, 
we should expect an increase in intracranial and 


intraspinal pressure to cause a transmission of 


the arterial pulse to these sinusoids, with a re- 
sulting change in bone density. Because of the 
greater extent of the sinusoids in the vertebrae, 
the change would probably be less marked than 
in the skull. 

May I offer one point about the bone mar- 
row in tuberculosis. Anatomical preparators 
seek the skeletons of individuals dying of gen- 
eralized tuberculosis because the fat of the bone 
marrow, especially in the vertebrae, has been 
so reduced that it is not necessary to extract 
the grease from the bones in preparation. This 
is gross evidence of the marked change that has 
taken place in the body of the vertebra in this 
condition. 

Dr. S. W. Donatpson, Ann Arbor, Mich. 
Statistics reveal the fact that about 20 per cent 
of all spines show some deviation from the nor 
mal and normal formula. This deviation is most 
common in the lower spine, that is, the coccyx 
and sacrum, and then decreases in incidence 
from here upward. Sacralization of the last 
lumbar or lumbarization of the first sacral seg- 
ment, with or without a failure of closure of the 
posterior arch, is quite common and has been 
given considerable study. Then less common 
are the changes in the dorsal region, and the 
cervical is seldom affected. 

One of the changes at the junction of the 
lower dorsal and lumbar region is when the 
lumbar takes on dorsal characteristics and 
shows either a unilateral lumbar rib, or a long 
narrow lateral process with a failure of fusion 
of the tip. This is sometimes interpreted asa 
fracture of the lateral process and is of medico 
legal importance when one must determine 
whether or not there has been a fracture. 

The intercalations and excalcations exist in 
the dorsal region and are also of legal impor- 
tance as they are congenital abnormalities. As 


Doub and C. E. 
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the individual grows, there is sufficient adjust 
ment to» compensate for the deformity and 
finding it by x-ray is usually incidental, 


often 
after an injury, or as in two of our cases who 
had had chiropractic nadiaiedinias had gone 


to a physician afterwards, and then been sent 
for a roentgen examination fearing an injury 
had been done. As pointed out by Dr. 
these congenital deformities are quite common 
and discovery of the existing condition after an 
injury in many 
medicolegal field. 

Compensation is getting to be quite the 
thing, and claims of traumatic arthritis based 
on roentgen findings are not unusual. Films are 
exhibited showing lipping of the borde1 
bodies of the vertebrae which has been inte: 
preted as indicative of arthritic changes. Never 
theless this is only a senile change, and not of 


~“ases brings them into the 


great enough clinical importance to be cor 
sidered occupational and compensab 

In any new work, such as herniat 
nucleus pulposus, one must be « areft | in mak 
ing such a diagnosis The men doing 
will in all probability be called 
cases where overenthusiasm has led to inte 
pretation of a herniation when there is only a 


as referet in 


very slight change in the disc or border of th 
vertebra. 

The abuse of the roentgen film in court 
common. In spinal cases especially, where ther 
is a deformity, and experts have been called t 
testify whether this deformity existed befor 
the injury or is the result of the injury, the at 
torney may have the films demonstrated to the 
jury and win their sympathy. He usually dwell 
extensively on the severity of the injury and 
the disability which this person suffers from a 


“broken back.” If the spine is not perfectly) 
straight, it is difficult for the expert to offer an) 
convincing argument that this is a congenital 
anomaly or the result of a disease pro which 
existed prior to the injury. 

Dr. S. Bromer, Philadelp! 
papers have been so comprehensive that | 
think there is little to add. However, since D1 
Evans mentioned some difference of opinio1 
regard to the diagnosis of the rachitic s} 
case, I might say that I think it possible that 
it is a case of the disordered epiphy seal devel p 
ment recently described by Ruggles. If so, the 
extremities should show 


much distorted ep! 
physeal centers, apparently stunted in ere 
Wedge-shaped vertebral bodies, on the other 
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hand, are also found in rickets. The examina 
tion of the extremities should be of assistance 
in the differential diagnosis. 

The second slide which Dr. Evans showed, 
of the vertebral bodies with dense bands at the 
superior and inferior borders, might be due to 
rickets. But other conditions can also cause 
such a piling up of calcium at the v rtebral 
borders and, here again, examination of the 
extremities in order to find evidence of coincl 
dent pathologic changes might determine the 
diagnosis. 

Dr. Waconer (closing 


Gill’s question relative to osteomyelit f of the 


In answer to Dr. 
vertebral bodies, I think its infrequency 1s due 
to the preponderanc e of the retic ulo-endothelial 
elements in the sinusoidal spaces of the verte 
bral bodies, which material or cells have a high 
phagocytic power. 

The prevalence of tuberculosis, on the other 
hand, I believe due to the presence of the large 
amount of red marrow. I doubt ver: much 
whether tuberculosis of bone occurs in any 
other site than one 1n which red marrow iS 
present; even in the shafts of the long bones 
when tuberculosis occurs there, I believe it 
must be within islands of arrested red marrow. 

Whether or not lymphatics exist within the 
bone, I am unable to say, although I strongly 


belie e they de 
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Dr. Dous (closing). I wish to say just a 
word in regard to Dr. Gill’s question about 
early destruction of the intervertebral disc. I 
agree with him that disintegration of the disc 
and destruction is, in all probability, due to 
destruction of the blood circulation of the disc. 
In the central type, if we get cases early enough 
I believe it would be possible to see tubercu- 
losis in the body of the vertebra before involve- 
ment of the disc. I think that is shown in one 
slide that I showed here. In this case there was 
apparently involvement of the fifth dorsal ver- 
tebra only, in the first films. Two months later 
there was definite narrowing of the disc and 
destruction of the body of the eighth dorsal 
vertebra. In a restudy of the original films, 
which I have at the hospital, there 1s a sugges- 
tion of involvement of the center of the body 
in the first film which we passed up. There 
was no narrowing of the disc, however, even 
on careful measurement, but in the last one, 
two months later, there is definite involve- 
ment of both. In the intervertebral type, I be- 
lieve the early narrowing of the disc is ac 
counted for by the fact that the infection be- 
gins along the articular surface of the body 
where the disc is attached, and therefore the 
circulation of the disc is early destroyed and 
we get disintegration and destruction. 
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THE COLON AS STUDIED BY THE DOUBLE 
CONTRAST ENEMA 


By J. GERSHON-COHEN, M.D., M.Sc. (Mep.), and HARRY SHAY, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE usefulness of examining the colon almost always impossible to demonstrat 

with the usual barium enema has long early mucosal pathological processes lik 
been established and its value is well recog- polyps, adenomas, ulcers and carcinomas 
nized in the study of colonic gross mor-_ by the use of a single contrast enema. The 
phology, anomalies of defective develop- double contrast enema is a distinct aid in 
ment, adhesions, inflammatory, granulo- all these difficulties, sometimes being th: 
matous and neoplastic processes. There only method of obtaining a completel) 


ic. 1a. Single contrast enema examination of iso Fic. 14. Double contrast enema exa 
lated colon from cadav er. Same colon using vertic ally directs 
with the colon in the horizontal position. N 
are limitations, however, to this examina- sharp, etched-like colonig margin 


. - . . coating of the mucosa, the residues « 
tion and because of their technical aspects 


these are sometimes appreciated only by 
the roentgenologist. The difficulties are 
primarily due to inability to completely fill satisfactory examination; at other ti 
the colon with the opaque mixture or tothe may be only a supplementary 
impossibility of carrying out proper palpa- On the other hand, we have not 


tents in the dependent haustra and t! 
plete delineation of all the haustra. 


tion, especially of the splenic flexure, the indispensable as a routine aid since in th 

cecum and the sigmoid. Satisfactory visu- majority of cases the single contrast enen 

alization and separation of redundant por- yields all the information obtainable. Un 

tions, particularly in the presence of ad- fortunately, one cannot always foretell 

hesions, is frequently unattainable and itis all the obtainable information has b 
835 
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properly demonstrated until the older sin- 
gle contrast method is followed with the 
double contrast enema. It is for this reason 
that we think it advisable to use this newer 
method routinely. 


roentgen visualization of pathological proc- 
esses in hollow viscera, canals and cavities. . 
This is attested by the elaborate literature 
now accumulated on ventriculography, en- 
cephalography, pneumothorax, pneumo- 
cystography, etc., but air as a medium for 
contrast visualization of the colon has 
never been popularized because, when used 
by itself, the contrast produced against the 
neighboring, partially air-filled intestinal 
segments is not great enough and the out- 
line of the colon is therefore often indis- 


Kischer! seems to have been the first to 
use the double contrast enema method of 
studying the colon and he very carefully 
reviews all previous efforts made in the 
study of the colon with air insufflation as 
practised before his report. Air has long 
been used as a contrast medium in the 


2d 


ic. 2a. Elongated, redundant and red cated sigmoid and pelvic colon whose walls are not discernible 
throughout because of overlapping, even though this roentgenogram was made with rotation of the patient 
to best demonstrate them. Note incomplete filling of the cecum and filling defects in the lower descending 
colon, the differentiation of which betwee lyps and fecal material is not definitely possible. 
kic. 24. Double contrast roentgenogram of the same colon made with horizontally directed dorsoventral 
rays with the patient in the erect position. The outline of the entire colon is now clearly discernible through- 


nt and 1s held up and fixed in this position. The cecum is now 
hiling defects are visible in it. Several polyps are visible in the 
same location with the patient in other 


out; the sigmoid overlaps the transvers« 


completely filled and is regular in outline. Ne 
lower descending colon (visible always in th 


positions) substantiating 
the nature of these defects. 


This patient was studied in the gastro rological department of the Graduate Hospital by Dr. Harry 
L.. Bockus. He was a male, aged fifty-two, complaining chiefly of marked constipation, cathartic habit 
(cascara) of twenty-two years’ standing. Occasional blood in the stools. Sigmoidoscopic examination re- 
vealed a chronic follicular colitis and multiple polyps. Polyps in the sigmoid, pelvic and transverse segments 
were discernible in other double contrast roentgenograms taken with the patient in the lateral recumbent 
positions. 
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Kic. 3a. Double contrast roentgenogram. Normal 
colon with residue in the upper descending and 
rectal segments. Dense marginal linear density 
outlines the entire colon. This line is thinnest in 
the ceco-colon where the fecal column is more 
liquid so that after the evacuation the residuum 
of barium sulphate suspension clinging to the 
mucosa is almost completely washed away. 


tinct or invisible. If the walls of the colon 
are coated with a thin film of a densely 
opaque residue of barium sulphate, air can 
then be strikingly used as the second con- 
trast medium so that one can readily visu- 
alize the entire outline of the colon, no 
matter how redundant or reduplicated it 
may be. If, in addition, the colon is not 
completely evacuated of the barium sul- 
phate enema, then the residual fluid levels 
again further aid in the study of the colonic 
margins in the detection of intraluminal 
protrusions or excrescences. 

The technique of examination with the 
double contrast enema as we employ it is 
somewhat different from that recom- 
mended by Fischer. He insists that only 
horizontally directed roentgen rays be 
used and that the barium suspension used 
in the single contrast enema preceding the 
air insufflation should not be completely 
evacuated, so that fluid levels are always 


present for guidance and study in the dou 
ble contrast roentgenograms. This necessi 
tates examination of the patient in the erect 
and lateral recumbent positions on each 
side. We allow our patients to completely 
evacuate the colon if possible and use ver 
tically directed roentgen rays with the 
patient in the prone or supine position in 
making the double contrast roentgeno 
grams. If evacuation is incomplete, how 
ever, after the initial single contrast study 
then we revert to Fischer’s method. Our 
method, therefore, is to simply make a 
single contrast barium enema examination 
as is generally carried out using the usual 
barium sulphate suspension in warm water 


with or without kaolin. The injection is, of 


course, done under roentgenoscopic control 
and, after complete filling and study of the 
colon, roentgenograms are made. The pa 
tient is then allowed to evacuate the co 
lonic contents normally, after which he is 
again immediately roentgenoscoped. Note 


34. Double contrast roentgenogram. An irrit 
able colon commonly referred to as muco-spasti¢ 
colitis in a patient with chronic constipation and 
a long-standing cathartic habit. Not 
larity of the residual coating of barium on th 
mucosa and the stringy mucus in the transvers 
colon. 
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is made of the amount and location of any 
residual contents. Palpation is also done 
again at this time since irritable colonic 
segments are often uncovered, as can be 
determined by the presence of mass hyper- 
peristalsis, spasm, pain and - tenderness. 
Mass hyperperistalsis is uncovered during 
this phase of the examination more fre- 
quently than at any other time. Its signifi- 
cance, however, must be carefully inter- 
preted since it need not necessarily be 
abnormal. If unusual roentgenoscopic find- 
ings are made at this time, roentgenograms 
are taken again. If too much of the residual 
contents is present, the patient is asked to 
spend more time in further evacuation. 
The last phase of the examination is then 
carried out by simply inflating air into the 
colon with a Pulitzer bag of 40¢ c.c. Capac- 
ity bearing a ball valve in the bulb. This 
mechanism is sufficient to prohibit back- 
wash from the rectum as the bulb refills 


Kic. 3c. Double contrast roentgenogram. A true 


acute nonspecific colitis in a patient with diarrhea, 
four bowel movements daily at time of examina 
tion. Note absence of dense linear marginal colonic 
outline and residual mucosal film of barium sus 
pension. 
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Fic. 3d. Double contrast roentgenogram. Chronic 
ulcerative colitis. Note besides the usual changes 
in the colonic outline and contour, an orange-skin- 
like dimpling of the mucosa and beagding..of the 
margins. : 


itself with room air. Fhe Pulitzer bag is 
attached to an 18-inch length of flexible 
rubber tubing, to the other érid of which is 
attached an ordinary® hard rubber rectal 
nozzle. No double tandem rubber bulbs 
with petcocks between them to prevent 
back-wash are used as‘described by Fischer. 
If the Pulitzer bag is held about 18 inches 
above the level of the colon and 1s fitted 
with a ball valve mechanism so that air 
from the room flows itito the bulb easily 
with release of pressure, practically no 
back-wash into the inflating apparatus 
takes place and the procedure is thus much 
simplified. 

We have carried out this examination in 
over 2,000 cases, in normal, as well as in all 
sorts. of pathological conditions, and this 
includes several cases of chronic ulcerative 
colitis in stages of acute exacerbation. We 
have never encountered any ill effects 
worse than those usually caused by the 
ordinary single contrast enema. One must 
remember, however, that air inflation 1s 
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done slowly. The pressure should never 
be too forceful and this is easily regulated 
because the Pulitzer bag is held in the some hours before the examination are 
examiner’s hand and he can directly feel recommended. Other roentgenologists do 
the pressure. The entire filling is checked by not deem this preliminary preparation 
proper roentgenoscopic control so that necessary. No matter what troublesome 
when the colon is filled, but not distended, effort is made to obtain complete cleansing 
air inflation is stopped. We measure the of the fecal material from the colon, many 
quantity of original barium sulphate sus- cases present themselves with filling de 
pension used in the first part of the study fects noted most frequently in the cecum, 
and never exceed this amount with inflated ceco-colon and sigmoid, which are due to 
air in the last phase of the study. The quan- retained fecal material and which simulate 
tity necessary is usually between 800 to _ true organic processes. Unless examination 
1,400 c.c. of air; usually much less in old is repeated, the roentgenologist’s opinion 
cases of chronic ulcerative colitis and much _ based on the single study is much vitiated. 
more in long redundant capacious colons. Sometimes even 


contrast enema study. Usually a laxative 
the night before and a preliminary enema 


when the study is re 
peated, similar filling defects are again 
seen. If the single contrast examination is 
followed by the double contrast studies 
with the patient in at least two different 
Some roentgenologists always insist on positions, viz., in each lateral recumbent 
so-called proper preparation of the colon position, and the roentgen rays directed 
before carrying out the ordinary single horizontally, then all question of 


ERRORS CORRECTED DUE TO INCOM- 
PLETE FILLING, LOCAL SPASM, 
MEMBRANES AND ADHESIONS 


error 1n 


Fic. 3e. Hyperplastic ileocecal tuberculosis (single Fic 
contrast roentgenogram). It is difficult to discern 
clearly the outline of the ileocecal area because of 
adhesions and overlapping by the inseparable 
loops of terminal ileum. 


3f. Double contrast enema study 
case as in Figure 3e. Shortened, contr: 
formed cecum clearly seen. Hyperplastic fi 
fects are visible in the slight residu ca 
tents. Ileocecal junction clearly seen ar fort 
terminal ileum easily distinguishab| 
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Fic. 4a. Diverticulosis lower descending colon, sin 


contrast enema. 


interpretation can usually be settled. lf the 
defects are due to fecal material, then 
changes in their positions in the colon and 
in their contours become manifest in the 
double contrast roentgenograms. Spastic 
contraction of a segment of the colon oc 


casionally causes uncertainty in interpreta- 


tion in single contrast films, especially if 


they were not noted during the roentgeno 
scopic examination. This uncertainty, how 
ever, is quickly overcome if one has an addi- 
tional set of double contrast roentgeno- 
grams as a check; not that spastic contrac- 
tion of the segment is not occasionally seen 
in the double contrast films but only rarely 
is such spastic contraction seen in the same 
segment in both sets of films unless there 
is a real underlying organic lesion. When 
this is so, this lesion is usually better 
demonstrated in the double contrast roent- 
genograms. Jackson’s membrane, Lane’s 
kink and other congenital or old inflam- 
matory adhesions are never actually visible 
but their presence is readily inferable when 
there is less than normal mobility in the 
involved colonic segments with insepara- 
bility of adjacent or abnormally placed 
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ic. 44. Same case, double contrast enema. Note visi- 
bility of diverticula on all surfaces of the circum- 
ference and the uniformity of the residual barium 
coating of the mucosa. 


segments. Once in a while, however, there 
is such matting and overlapping of colonic 
segments in veils or adhesions that no de- 
gree of rotation or palpation makes possible 
a satisfactory demonstration of the out- 
lines and contours of the various involved 
segments. It is in such cases that the dou- 
ble contrast roentgenograms have real 
value, for no matter how duplicated or 
bound together the colonic segments may 
be, their outlines are always clearly trace- 
able throughout, the fluid levels are always 
discernible and their restriction in mobility 
thus always readily determinable. 


COLITIS, TRUE AND FALSE 


The normal colon usually rids itself of 
§ or 100 per cent of all the opaque con- 
tents used in the single contrast enema ex- 


amination. If there is some residue present, 
it may usually be seen in the cecum or up- 
per descending colon and occasionally in 
the sigmoid or rectum. In the double con- 
trast roentgenograms, a thin film of resid- 
ual barium suspension is seen on the 
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Diverticula visible in the descending and 
pelvic colons, single contrast enema. 


Fic. 4¢. 


mucosa which gives the colonic outline a 
sharp, uniform, etched-like appearance 
against the denser intraluminal air zones. 
Besides all the other usual criteria used in 
establishing the diagnosis of so-called irrit- 
able colons, changes in the uniformity of 
the film-like coating of barium suspension 
on the colonic mucosa can also be used to 
determine different grades of irritability 
and actual inflammation. In the mildest 
forms one may see a broken continuity in 
the marginal outline and a_plaque-like 
distribution of the residual film of barium 
on the colonic mucosa. In the more ad- 
vanced stages of irritability, the distribution 
of this residual coating is more irregular, 
often assuming a mosaic or lace-like ap- 
pearance. Later detached casts lying free 
in the lumen of the colon may be seen, or 
long strings of mucus, such as described by 
Crane, are discernible. When one deals with 
cases of true colitis one finds not only com- 
plete evacuation of the involved segments 
but also complete absence of the residual 
film of barium suspension from the colonic 
mucosa. True catarrhal or ulcerative in- 
flammations of the colonic 


mucosa are 
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ic. 4d. Same case, double contrast enema. Not 
regularity of residual barium coatings on th 
mucosa both of the colon and of many of t liv 
ticula such as one sees in the mild 
tis. The same findings in the diverti re taker 
as evidence of a mild diverticulitis, i: tion t 


the other criteria used by Spriggs and Marxer 
This patient had slight intermittent lit 


diarrhea. 


accompanied by exudate as well as exces 
sive transudative mucus. This causes a less 
viscous medium which does not adhere to 
the mucosa so that the barium suspension 
in the involved 


portion 1S completely 


washed away from the wall at the time of 
evacuation. The usual white line of the 
colonic margin and the faint gray homo 
geneous film of coating of the colonic 


mucosa 1S therefore absent in the inflamed 


segment. The colonic margin becomes 
barely visible and sometimes entirely 
invisible. If ulcers are present and_ the 


barium residue sticks to the necrotic sur 
face or lodges under overhanging edges, 
their presence may then be ascertained. 
We have encountered this quite rarely, 
however, and it seems to occur much less 
frequently than one would expect. In 
chronic ulcerative colitis, besides the usual 
changes seen in this condition, one sees a 
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all the remaining areas of the circumference 
of the lumen. One therefore gains a better 
idea as to the number and extent of diver- 
ticula present in any involved area. The 
presence or absence of inflammation in one 
or a group of diverticula is further ascer- 
tainable by applying the same criteria used 
in arriving at a diagnosis of inflammation of 
other parts of the colon (see under colitis). 


NEOPLASMS 


Neoplastic processes ordinarily demon- 
strable by the single contrast enema are 
usually no better and sometimes not so well 
exhibited when studied with the double 
contrast enema; but this observation per- 
tains only to the moderately or far-ad- 
vanced cases. The double contrast enema 
has its most valuable application in the 
detection of early intraluminal neoplastic 
processes when the single contrast enema 


Fic. sa. Intraluminal adenoma with short pedicle in 


the lower descending colon not visible in the single 


contrast roentgenograms. 


characteristic distribution of the film of 
residue on the mucosa. There is a dimpled 
or grained appearance to the mucosa like 
the skin of an orange. The extent and dis- 
tribution of ulceration in tuberculosis 1s 
better seen in the double contrast than in 
the single contrast roentgenograms and the 
hyperplasia seen in the hyperplastic types 
is more easily and clearly delineated as it is 
seen protruding into the air-filled lumen 
of the affected segment. 
DIVERTICULA AND DIVERTICULITIS 

These are readily demonstrable by the 
usual barium enema studies. Spriggs and 
Marxer* have advanced what we believe 
are trustworthy roentgen signs in the diag- 
nosis prediverticulosis, diverticulosis and 
diverticulitis. The double contrast roent- 


genograms, however, vield some additional Fig. <4. Growth clearly and sharply visible in the 


and confirmative evidence useful in the double contrast roentgenograms. This growth was 
differentiation of these conditions. Not removed by Dr. Moses Behrend at the Jewish 
ealy are the mareieal divesticulc of the Hospital and was found attached to a short pedicle 


il F and measured roughly 5 cm. in diameter. Its 
single contrast enema visualized but also benignancy was confirmed at immediate micro- 


those diverticula that may be present on scopic examination. 
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completely fails us. Small fungating or 
papillary growths or polyps, for the most 
part extending into the lumen of the colon 
and producing no filling defects, are com- 
pletely lost to view in the single contrast 
enema because they are completely sur- 
rounded and hidden by the dense opaque 
column of barium mixture. These polyps, 
small adenomas or early fungating neo- 
plasms are readily discernible in the double 
contrast roentgenograms, standing out 
clearly as definitely delineated tumor sha- 
dows of varying degrees of increased den- 
sity in the clear air zones between the 
sharply etched colonic walls. Malignancy 
is best treated by preventive measures and 
one of the possibilities now available to the 
surgeon in the fight against cancer is to 
deal adequately with all pathologic proc- 
esses that are potentially malignant. Pol- 
yps, adenomas and other benign neoplastic 
growths in the colon are all potentially 
malignant, and more serious effort should 
be made to detect early their presence, and 
immediately eradicate them. The double 
contrast enema makes their early detection 
possible in the colon and when surgeons 
muster conviction enough to advise their 
immediate removal, a long step forward in 
the treatment of colonic cancer above the 
rectum will have been taken. 


SUMMARY 


1. The double contrast enema, as we 
apply it, aids in the roentgen diagnosis of 
spasms and adhesions of the colon; it makes 
possible elimination of errors in diagnosis 
due to filling defects, the result of incom- 
plete filling and spasm. 

2. It allows a more conclusive differentia- 
tion from the roentgen findings alone be- 
tween irritable colon and so-called spastic 
colitis and true inflammatory and ulcera- 
tive colitis. It is a distinct advance in the 
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roentgen diagnosis of ileocecal tuberculosis, 
simplifying greatly the procedure of study 
recommended thus far by the best investi 
gators in this field who have been using 
the opaque medium by mouth. Additional 
roentgen signs are made available in the 
diagnosis of chronic ulcerative colitis. 

3. Additional information is furnished by 
the double contrast roentgenograms in de 
termining the actual number and extent of 
diverticula of the colon and the presence 
or absence of concomitant inflammatory 
changes in any of them. 

4. Early neoplastic growths, long before 
they produce filling defects in the single 
contrast enema films, are detectable in the 
double contrast roentgenograms and open 
the way for the surgeon to go a step further, 
by their early removal, in the prevention of 
malignant degeneration. 

5. The double contrast enema study is 

recommended as an additional routine ex 
amination to the ordinary enema study 
of the colon because it always furnishes 
a check duplicate study of the colon; it 
lends confirmatory aid and makes possible 
the detection of valuable supplementary 
findings in cases ordinarily studied with 
difficulty by the single contrast enema, and 
lastly, it makes possible the detection of 
lesions not suspected or demonstrable by 
the single contrast method alone. 
Di 
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THE VISCOSITY OF LIPIODOL IN BRONCHOGRAPHY* 


By ROBERT G. BLOCH, M.D. 


CHICAGO, ILLINOIS 


HE introduction of iodized oil as a diag- 

nostic agent in roentgenography was, 
as Archibald and Brown? have pointed out, 
received with enough enthusiasm to delay 
the recognition of a number of disadvan- 
tages and dangers resulting from its use. 
The major ones have been enumerated by 
the aforementioned authors and a number 
of others. Besides the possibility of mis- 
haps during or following the various tech- 
nical procedures of the intratracheal in- 
jection, the danger of infection being car- 
ried by the oil into uninvolved parts of the 
lung has been discussed, and the possible 
unfavorable effect in the presence of tuber- 
culosis in the lung has been particularly 
emphasized. The influence of lipiodol on 
pulmonary tuberculosis is discussed by me 
in a communication which is being pub- 
lished elsewhere. 

The present article is intended to deal 
with some physical phenomena which, 
aside from infection, are responsible for 
diagnostic errors resulting from misinter- 
pretation of roentgenograms of the chest 


after lipiodol injection. The possibility of 


such errors has been mentioned by others, 
particularly by Ballon and Ballon.‘ 
lodized oil is introduced for the purpose 
of outlining the bronchial tree and indi- 
cating defects in the lung parenchyma. 
After serving this purpose it is desirable 
that it be eliminated from the airways. 
The therapeutic use of the oil will not be 
discussed here.) The elimination § takes 
place quickly from the large and secondary 
bronchi where the cough reflex is strong, or 
from any large intrapulmonary cavity with 
wide bronchial communication. From small 
bronchial elements and the lung paren- 
chymait is eliminated with great difficulty, 
if at all. Yet it is the distribution of the oil 
in undiseased lung tissue which carries the 
the Department of Medicine, 


T My experience is limited t 
ably apply t 


niversity 
» the use of the Frer 
a greater or lesser degree t 


possibility of infection and of diagnostic 
errors.':*5.° Two cases illustrating such 
errors are presented in the following: 


CLINICAL CASES 


Case 1 (Fig. 1). E. J. Roentgenogram of the 
chest of a woman, aged twenty-five, with mild 
chronic pulmonary symptomsand a few physical 
signs, on the basis of which a minor bronchiec- 
tasis of the left lower lobe was suspected. The 


Fig. 1. Case 1. 


stereoscopic films taken after injection of lipio- 
dol were interpreted as showing extensive cavi- 
tation in the apex of the left lower lobe. At a 
later date the opinion was reached that there 
was no pulmonary involvement; the massive 
oil shadow adjoining the upper part of the 
heart outline was recognized as an area of nor- 
mal lung tissue crowded with lipiodol. 

Case 11 (Fig. 2, a and B). L. T. Figure 2, a, 
taken immediately following lipiodol injection 
on October 21, 1929, shows minor bronchiec- 


f Chicago, Chicago, Ill. 


preparation of iodized oil, Lipiodol Lafay. However, the experiments prob- 
» other todized oil preparations. 
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Fig. 2. Case 11. 


tasis in the right lower lobe of a woman, aged 
forty. It should be noted that while there is a 
minimal, old fibroid tuberculosis in the apex of 
the right lung, the left lung field is entirely 
clear. Figure 2, B, was taken on June 9g, 193 
more than seven months later. The previously 
injected area in the right lung shows the usual 
markings resulting from oil injection. In the 
left lung field there is a definite mottling near 
the periphery of the second and third anterior 
costal interspaces which was suspected as a 
tuberculous exacerbation, particularly as the 
patient had slight elevations of temperature 
and complained of unusual fatigue at that time. 
The symptoms were later recognized as being 
due to an intrauterine lesion and promptly dis 
appeared after operative removal of the cause. 
There has been no recurrence of symptoms to 
date. The markings in the left lung had to be 
interpreted as caused by lipiodol aspirated from 
the right lung shortly after injection. 


Krom a clinical experience of this kind, 
it seems highly undesirable that the lip- 
iodol enter the normal lung parenchyma, 
not mentioning the fact that considerable 
amounts of oil are led away from their in- 
tended purpose and that dense parenchy- 


matous fillings can obstruct the view of 


other parts of the pulmonary organ wher 
a diagnosis is sought. 
The outstanding physical propert 


which makes lipiodol or any other contrast 
oil fit for endobronchial use is its viscosity. 
The viscosity is highly variable and de 
pends largely upon the temperature of the 
oil. In view of this fact, it is rather sur 
prising that no attempt has so far been 
made either to determine the exact viscos 
ity at various temperatures or to point out 
the difference in the roentgenographic ef 
fect of the oil when injected at different 
temperatures. 

Sicard and Forestier,'® in 
gave 35 as the proper temperature 
for clinical use and in this were followed by 
all the other authors who wrote on the sub 
ject. Their reason apparently was that on 
could not do better than inject the oil at 
the temperature which it would be bound 
to assume shortly after injection. Before 
the justification of that assumption is dis 
cussed, it should be pointed out that prob 
ably in the majority of all clinical injec 


their book, 
40°C. 
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tions, 37°C. is not the temperature at the 
moment of the introduction of the oil. My 
observation in my own and other clinics 
has been that the determination of the 
temperature is a rather casual part of the 
procedure. Usually the oil container is put 
into a pail of hot water or a glass syringe 
containing the oil is heated over a flame 
until it reaches about body temperature. 
Ordinarily the only control is the immer- 
sion of a finger into the water bath, which 
test commonly results in an under-estima- 
tion of the temperature. Checking the tem- 
peratures in my clinic showed oil tempera- 
tures occasionally above 45°C. and almost 
always above 37°C. This, in connection 
with the great variability of the oil viscos- 
ity under the influence of changing tem- 
perature, seemed to demand a more ac- 
curate and experimental investigation. 
EXPERIMENTS 

Experiment 1 A: The viscosity of lipio- 
dol (Lafay) was determined over a wide 
range of temperatures. This was accom- 
plished by the method described by Gibson 
and Jacobs* in 1920. A small standard steel 
ball-bearing (0.15 cm. diameter) is dropped 
into a standard tube containing the oil and 
the time taken for it to fall through a given 
distance is (The 
method of employing a capillary tube could 


measured. customary 


TABLE I 
VISCOSITY OF LIPIODOI 
Height 
Time of Densits Viscosity 
“ll of liquid 
fall in of liquid 
ature in tube 
seconds om./ C.C. units 
in cm. 
40.5. 206.1 23 
8 25.8 1.328 
29.2 2 1.344 


not be used because the oil would not pass 
through the tube.) The viscosity IS eX- 
pressed in C. G. S. (Centimeter-Gram. 
Second) units. The values from which the 


calculations were made are indicated i 


1 
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Table 1. The two extreme temperatures 
were 49°C. and 0.5°C. 

The wide range even between the values 
found at temperatures fit for clinical use, 
namely, from about 18°C. to 37°C. should 
be noted. 


Fig. 3. 


Experiment 1 B: This experiment was 
undertaken to demonstrate approximately 
the behavior of the oil in the trachea after 
injection at different temperatures. Equal 
amounts of lipiodol were cooled or heated 
to four different temperatures, three of 
which were again those considered of clin- 
ical importance. The oil-filled test tubes 
were then drained simultaneously into 
moderately inclined cardboard channels. 
The photograph reproduced in Figure 3 
shows the widely differing velocity of flow 
of oil in the four channels. 

Experiment 2: Figure 4 shows the chest 
films of two large rabbits which were in- 
jected with lipiodol at two fairly extreme 
temperatures, about 6.5°C. in Rabbit a 
and at about 45°C. in Rabbit s. Equal 
amounts of 3 c.c. each were injected into 
the trachea of the animals but about } of 
the amount was expectorated or swallowed 
by Rabbit a before the introduction of the 
highly viscous oil was completed. However, 
the unequal amounts of oil could not ac- 
count for the striking difference in the 
roentgenographic appearance. The cold lip- 
iodol shows a very satisfactory outline of the 
tracheobronchial tree while the warm oil 
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caused a diffuse and patchy parenchyma- 
tous infiltration obscuring the bronchial 
outlines. 

Experiment 3: Lipiodol was injected at 
temperatures which were found to be with- 
in the range of clinical application. Three 
rabbits were injected intratracheally with 
1 c.c. of lipiodol. An attempt was made 
to get it to run into one side only by proper 
position. The temperatures of the oils were: 
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COMMENTS AND SUGGESTIONS 


It should be pointed out that to some 
extent the intratracheally injected oils 
choose their own route. Fluids, particu- 
larly those of a high viscosity, have a tend- 
ency to let the first drop lead the way and 
that first drop, influenced by peculiarities 
of the road-bed may take a somewhat un 
expected course. Thus, during the actual 
injection, the flow of a considerable por 


4. 


Rabbit 18°C. 
Rabbit B 25°C. 
Rabbit c 37°C 


Within this narrower temperature range 
the differences of the roentgenographic ef- 
fect can still be easily recognized (Fig. 5). 
In Rabbit a only the bronchial tree is out- 
lined, while in Rabbit s there is a definite 
parenchymatous filling. This is still more 
pronounced in Rabbit c, where an area in 
the central lung field nearly reaches the 
density of the oil crowded area shown on 
the patient’s roentgenogram in Figure 1. 


tion of the oil may not be quite in accord 
with the desire of the operator when he 
places the patient in a position thought to 
be most favorable for filling one particular 
part of the bronchial tree. On its way down 
the self-confined rivulet of oil may en 
counter the opening of a wide bronchus and 
follow it before it ever comes near | 


its des 
tination. It is a common experience that 
the basal parts of a lower lobe, suspected 
of being the seat of a pathological process, 
bronchiectasis for instance, does not fill 
properly with the oil although th upper 
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portion of that lobe is crowded with it. A 
lower temperature, and thereby a higher 
viscosity, undoubtedly increases this tend- 
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ency, but in clinical practice itis probably 
not important enough to outweigh the un- 
desirable effect of parenchymatous fillings 
illustrated by the above reports and experi- 
ments. Those, I believe, amply demon- 
strate the necessity of temperature control 
in endobronchial contrast oil injections. 

The oil, of course, assumes body temper- 
ature soon after injection. However, it has 
ample time to spoil the expected roentgen- 
ographic effect before the temperature 
change is completed. If injected too cold, 
it will irritate the large bronchi so violently 
that it is coughed up before ever reaching 
a secondary bronchus. At uncontrolled 
warm temperatures it will quickly travel 
far down into the small bronchi from where 
a cough reflex does not originate and is 
aspirated into the alveolar spaces by un- 
duly deep inspirations during the opera- 
tion, particularly by those preceding or 
following cough. 

The range of temperatures at which lipio- 
dol is injected, therefore, should be defi- 
nitely limited. The animal experiment re- 
corded in Figure 5 shows that 37°C. is 
really not the ideal temperature but defi- 
nitely involves the possibility of undesired 
alveolar space fillings, and that the proper 
temperature is considerably below this. 
Judging from my experience, the oil should 


be injected at between 20°C. and 25°C., 
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particularly when an outline of the bron- 
chial tree only is desired. Down to 20°C. 
the oil is warm enough not to irritate the 
upper airways and the flow occurs with 
sufficient slowness. Alveolar filling and 
roentgenographic after-effects in the lung 
field will thereby be largely avoided. 

A simple apparatus for accurate control 
of the oil temperature in clinical use is 
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shown in Figure 6. The syringe (8) con- 
taining the lipiodol is immersed in a water 
bath (a). A thermometer (c) is placed in 
the oil. The piston of the syringe is re 
moved; a styleted needle prevents the oil 
from running out into the water bath. The 
temperature is kept at the desired level 
until the operator is ready to make the in 
jection. 
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A ROENTGENOGRAPHIC STUDY OF GLASS AND ITS 


VISIBILITY AS A 


FOREIGN BODY 


By RAYMOND W. LEWIS, M.D. 


NEW YORK CITY 


(OUGH fragments of glass are fre- 
quently embedded in tissues as foreign 
bodies, very little study has been made of 
the roentgenologic visibility of the various 
kinds of this substance. 

A careful search of the medical indices 
reveals no reference to the use of roentgen 
rays for localization and identification of 
different types of glass embedded in the 
tissues of the human body. Likewise the 
literature on the localization of foreign 
bodies in general is singularly silent con- 
cerning glass, though much has been writ- 
ten on the roentgenological localization of 
metals such as bullets, shrapnel, etc., and 
of a variety of small objects that can be 
swallowed or inhaled. A number of methods 
have been devised for the accurate localiza- 
tion of such bodies by mathematical form- 
ulae, but few cases seem to be recorded in 
which the roentgen rays have revealed a 
glass object embedded in the tissues. 


PREVIOUS REPORTS 


Relhef,' in 1928, described the case of a 
young man who, as the result of a fall from 
a stepladder, sustained a chest injury, 
breaking two ribs. Later an abscess formed, 
which was opened and drained by the in- 
sertion of a glass tube. Within a few days 
the patient developed more serious symp- 
toms than he had hitherto shown. A roent- 
genogram of the chest revealed the glass 
drainage tube in the upper left lobe of the 
lung between the dislocated ribs. Relhef 
states that he has been unable to find any 
similar case in the literature, except one 
reported in 1g01 in which a tracheal can- 
nula was swallowed. 

Painchaud? has recently reported a case 
in which a glass bottle stopper was lodged 
in the trachea and 
graphically. 

That so little mention is made of glass 


located roentgeno- 


8 


embedded in the tissues and its localization 
by means of roentgen rays is rather strange 
in view of the frequency with which acci- 
dents result in injuries being inflicted by 
broken glass. It is also surprising in view 
of the fact that, over a considerable period 
of years, much has been known of the vari- 
able transparency to light rays of different 
types of glass. 
Kaye’ writes as follows: 


Schott, in 1899, was the first to make up a 
glass of this kind (one transparent to the x- 
rays)—silico borate of soda and aluminum, as 
the result of experiments on the transparency 
of various oxides and carbonates to the x-rays. 
His list reads in the order of diminished trans- 
parency: Lithium, boron, sodium, magnesium, 
aluminum, silicon, potassium, copper, man- 
ganese, arsenic, barium, lead, a sequence which 
is that of the atomic weights of these sub- 
stances. In 1g06, C. E. S. Phillips made a con- 
ducting glass, which is a mixture of silicate of 
soda and borax with a little lead glass, which is 
very transparent to the x-rays. Lindemann 

1911) was the first to construct focus bulbs 
provided with windows of a glass of lithium 
borate, which of all the glasses ever made is the 
most transparent to soft x-rays. 

EFFECT OF KIND OF 


GLASS ON VISIBILITY 


From my review of the literature it ap- 
pears that no study has hitherto been re- 
ported of the absorption of roentgen rays 
by various types of glass, that is, of the 
density of the shadows these types of glass 
cast on a roentgen film. Neither has it been 
determined what expectation one might 
have of demonstrating roentgenologically 
the presence of glass of different types and 
sizes lodged as foreign bodies in the tissues 
or cavities of the body. 

To determine these important facts, the 
following investigation was carried out: 

Specimens of seventeen different types 
of glass were cut and ground to a uniform 
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Green bottle glass. F Brown bottle glass. G Blue bottle glass. //—Plate glass. / 
sheet glass). \V—Vitaglass. O—Borosilicate glass (pyrex). P—Laboratory tubing 
glass. R—Electric light bulb glass (lime glass). S—Optical glass (thick). T—Optic 


Barium glass. /-—High lead glass. Z—Average lead glass (about 20 per cent). 
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1B. Same as Figure 1A, except made with 6-inch spark gap and double intensifyir 


1A. Roentgenogram of different types of glass, all specimens of ¢ mm. thickness, using 
gap, no intensifying screens, | mm. aluminum filter. 4—White bottle glass. B—Milk b 
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Fic. 2. Photograph of specimens of glass used in 


depth experiments, alongside a centimeter scale. 
k—Ordinary glass (soda-lime-silica glass). B 
Barium glass. 


| ead glass. 


thickness of § mm. Roentgenograms were 


made of these specimens, using qualities of 


rays at the limits of the range commonly 
employed in roentgen work, that is, a 3- 
inch gap and a 6-inch gap. No intensifying 
screens were used in the 3 inch gap expo- 
sure; double intensifying screens in the 6 
inch gap. A 1 mm. aluminum filter was em- 
ployed in both. The films are shown in 
Higures 1A and Ip. 


It will be noted trom ‘igure I that the 


Kic. 3. Roentgenogram of specimens used depth 
experiments. k—Ordinary glass (sod silica 
glass). B—Barium glass. —Lead glass 


shadows of the pieces of glass up to the last 
three can be regarded for all practical pur 
poses as of equal intensity. Twelve of these 
first fourteen specimens belong to the type 
of glass most frequently used commer- 
cially, the so-called soda-lime-silica glass, 
the principal ingredients of which are 
stated in the name. The thirteenth speci 
men, O, is borosilicate glass, called pyrex, 
and its density does not differ from the 
others. The fourteenth of these less dense 
glasses, \, is vitaglass. It is surprising, in 
view of its behavior to ultraviolet rays, 
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that the transmission of roentgen rays 
through vitaglass proved no greater than 
through any of the other specimens used. 
So far as | have been able to determine, 
these are the first roentgenological tests 
ever reported with vitaglass. 

Attention is called to the fact that the 
ingredients used in coloring glass (often 
heavy metals) seem to be present in too 
small quantities to affect appreciably the 
glass shadows. 

The last three specimens shown in Figure 
| are much more dense than the preceding 
fourteen. Specimen U is barium glass; 
V high lead glass; and Z average lead glass 


lic. 4. Roentgenogram of specimens of glass through 

4.5 cm. of paraffin, specimens 1.5 cm. from film; 
}-Inch spark gap used, 1 mm. aluminum filter, no 
intensifying screens. E—Ordinary glass. B— 
Barium glass. /—Lead glass. 


about 20 per cent). These three seem 
of about the same density, and no differ- 
ence can be detected between the two lead 
glass samples with the quality and inten- 
sity of rays used. 

‘rom the viewpoint of the absorption of 
roentgen rays, we can therefore divide all 


glass tested into two groups: (1) the “‘or- 


ic. §. Roentgenogram of specimens of glass through 
7.5 cm. of paraffin, specimens 3 cm. from film; 
}-inch spark gap used, 1 mm. aluminum filter, no 
intensifying screens. H—Ordinary glass. B— 
Barium glass. /—Lead glass. 


| 
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dinary”’ glass (which we shall so designate 
in future for convenience), and (2) lead 
and barium glass. 

Barium and lead glass have at the pres- 
ent time a very limited commercial use. 
The former is used, but infrequently, for 
optical purposes and for pressed ware. 
High lead glass is used only as protection 
against roentgen rays. Average lead glass 
is used sometimes for optical glass (though 
it must be remembered that many eye- 
glass lenses, including those examined in 
this investigation, contain no lead nor 


lic. 6. Roentgenogram of specimens of glass through 
12 cm. of paraffin, specimens 6 cm. from film; 
s-inch spark gap used, | mm. aluminum filter, 
double intensifying screens. E—Ordinary glass. 


B—Barium glass. .—Lead glass. 


barium), for crystal table ware, for cut 
glass, and in art ware. It is also employed 
occasionally for tubing, thermometers, and 
electric light bulbs. 

But most of the glass belongs to the or- 
dinary group, and practically all the glass 
which might be encountered as a foreign 
body—that is, window glass, automobile 
glass, a bottle fragment, clinical thermome- 
ter, etc.— falls into this class. 


EFFECT OF DEPTH OF GLASS IN 
TISSUE ON VISIBILITY 

The second part of this investigation was 
concerned with the determination of roent- 
gen-ray visibility of small glass particles at 
different depths in the human body. For 
these experiments small, roughly conical 
specimens of ordinary glass, barium glass, 
and lead glass were prepared by cutting and 
grinding. These were fashioned to approxi- 
mately the same size and shape, their base 
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Kic. 7. Roentgenogram of specimens of glass through 
18 cm. of paraffin, specimens 4.5 cm. from film; 
s-inch spark gap used, | mm. aluminum filter 
double intensifying screens. k—Ordinary gl 
B—Barium glass. 


Lead glass. 


being about 2 mm. in diameter. Figure 2 is 
a photograph of these bits of glass along 
side a centimeter scale, and Figure 3 is a 
roentgenogram of them. Blocks of paraffin, 
of which the atomic weight 1s about that of 
human soft tissues, were used to obtain 
various tissue thicknesses and various dis 
tances of the glass from the films. 

rom the roentgenograms of these exper 
iments, shown in Figures 4 to 8 inclusive, it 
will be seen that the three specimens are 
clearly visible at various distances from the 
film and through various thicknesses of 
tissues up to 18 cm., at which depth the 
shadow of the ordinary glass becomes rath 
er faint, though the images of the barium 
and lead glass are still sharp and distinct. 
Attention 1s called to the fact that in Figure 


Kic. 8. Roentgenogram of specimens of glass through 
18 cm. of paraffin, specimens g cm. from filn 
s-inch spark gap used, 1 mm. aluminum filter, 
double intensifying screens. —Ordinary glass 


B—Barium glass. L—Lead glass. 


8 the specimens lie at the midpoint of the 
parafin block g cm. away from the film, 
and that even the tiny sharp points of these 
small conical pieces of glass are visible. 


: 
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SIGNIFICANCE OF FINDINGS 


These experiments demonstrate that one 
might expect to show in films shadows of 
barium and lead glass particles even smaller 
than 2 mm. in diameter, lodged anywhere 
in the soft tissues of the body or in the body 
cavities, provided (1) that the films are 
made at various angles and in various 
directions SO as to prt ject the glass shadow 
clear of bone shadow, (2) that the intesti 
nal densities are not too great and (2) that 
the patient 1s not exceptionally heavy. An 
absence of a glass shadow with these con- 
ditions fulfilled would seem to justify an 
opinion that no barium or lead glass is 
lodged in the part examined. 

With regard to ordinary glass, findings 
should be quite conclusive through soft 
tissues as thick as an average shoulder or 
leg, and under favorable conditions through 
a thigh and even an abdomen or pelvis. But 


though our experimental films show the 
specimen distinctly through 18 cm. thick 
ness, we cannot expect as perfect visibility 
REFE! 
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in the living subject, for the soft tissues of 
the body are by no means as homogeneous 
as are the paraffin shadows. 


SUMMARY AND CONCLUSIONS 


1. Grouped according to the degree of its 
absorption of roentgen rays 
cording to the 
roentgen film 
(1) “ordinary” 
rium glass. 


that 1s, ac- 
density of its shadow on a 
glass falls into two classes: 
glass and (2) lead and ba- 


2. Lead and barium glass have limited 
commercial uses, most of which are men- 
tioned. 

3. A particle of lead or barium glass even 
smaller than 2 mm. in diameter, lodged 
anywhere in the soft tissues of the body, 
might be expected to be shown by a thor- 
ough roentgenographic study. 

4. A particle of “ordinary” glass might 
be expected to be shown clearly in the soft 
tissues of the upper extremity or leg, and 
under favorable conditions in the thigh, 
abdomen, or pelvis. 
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By WILLIS F. 


PHILADELPHIA, 


RIMARY bronchial carcinoma, like 
most other lesions presenting tissue 


changes, displacement of organs, and inter- 
ference with function in the chest, comes 
into the field of roentgenology for diag- 
nostic solution. The disease is either in- 
creasing or patients more generally are 
coming to the roentgenologist and bron- 
choscopist. Prior to 1924, very few cases 
are recorded in the Jefferson Hospital, but 
since then we have had an increasing num- 
ber of proved cases and others lacking only 
the certainty obtained by biopsy or autop- 
y. I believe this is due to the fact that our 
internists and surgeons are sending more 
of their patients to the Roentgen-Ray 
Department for diagnostic aid. The Bron- 
choscopic Department has always sent all 
its cases to us. Everyone in the Roentgen- 
Ray Department is becoming more and 
more confident in his interpretations. At 
Jefferson Hospital we are all constantly 
thinking of this lesion as a possibility. The 
bronchoscopist is becoming more and more 
expert in obtaining tissue specimens for 
histologic study and he also acquires in 
creased confidence in his opinion as to the 
nature of the lesions that compress bronchi 
from without. He has a sense of touch 
through his instrument so that rigidity, 
hardness, extent of compression, etc., be- 
come findings of importance when added to 
the roentgen-ray signs, the history, clinical 
findings and other laboratory data. 

The thoracic surgeon is rapidly progress 
ing in his art and not infrequently carries 
an important share of the diagnostic bur- 
den, as well as of the therapy burden. 

The pathologist is, in the final analysis, 
the court of last appeal, and his decisions 
are almost universally in the nature of facts 
when he is given sufficient tissue for satis- 
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factory study. Too often the 
only be obtained post mortem. 

I believe it is safe to say that the diag 
nosis, as a rule, is not made until the 
is well advanced. This seems true because 
our first roentgen examination in the vast 
majority of our proved cases shows either 
a large tumor mass, or atelectasis of a lobe 
or large portion of a lobe, or a large area of 
exudate-filled lung distal to the point where 
the growth obstructs a bronchus. 
words, the first roentgen examination re 
veals rather massive evidence of disease. 

The reason for this is frequently reflected 
in the history. There is practically always 
a great deal of time between the onset of 
symptoms and the first roentgen study. In 
a very few instances the period of symp 
toms prior to roentgen study quite 
brief. One patient had thoracic symptoms 
during only four weeks prior to positive 
diagnosis of adenocarcinoma. He also had 
a 4 plus Wassermann reaction. 

This is certainly a disease that requires 
teamwork. In the first place, the general 
practitioner should always have 


Can 


In other 


Was 


the possibility of this disease whenever 
there 1s evidence of persistent bronchial 
irritation or of bronchial obstruction. If | 

is not “‘carcinoma-minded,” he will think 


of everything else but this, and for a 
time. Then the medical consultant may or 
may not have such a possibility 

If he does, he will probably have a 

study made, and the extent, as well a 
location, of the lesion is revealed. If it is 
within reach of the bronchoscopist, thet 
under favorable conditions the lesion 

be seen and tissue obtained for microscopi 
study. This latter procedure constitutes 
the only means of positive diagnosis ant 
mortem, except for the occasional case that 
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is found at the periphery of the lung in- 
stead of in one of the larger bronchi. In 
this location the surgeon may be able to 
obtain a specimen of tissue for study. 

As stated by McCrae, Funk and Jack- 
son?—‘‘Early diagnosis should be made if 
the possibility of bronchial neoplasms 1s 
considered and careful studies are made. 
The early symptoms are usually those of 


bronchial irritation and the early signs 
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The first class is subject to positive di- 
agnosis if in a bronchus or branch which 
can be seen through the bronchoscope. 

In Class 2 the tumor can often be felt 
with the bronchoscope. Jackson uses the 
terms “fixity,” “rigidity” and “deformity 
of the bronchial wall,” and believes they 
are sufficiently characteristic features to 
justify a tentative diagnosis of malignancy. 

In Class 3, when the lesion intrudes suf- 


Fic. 1. Lesion involves the right lower lobe. Upper margin of dense area is sharp. The heart is displaced toward 


the lesion. Area of density 


medium-sized. 
tumor in right lower lobe bronchus. Treated 


more than eight vears. 


those of bronchial obstruction.” These are 
the symptoms and signs of numerous other 
pulmonary conditions and will not lead to 
diagnosis of bronchial carcinoma unless the 
physician has it in his mind as a real possi 
bility and sees that complete studies are 
made. 
Chevalier divides malignant 
growths of the lung into three classes: 
(1) Growths primarily endobronchial; (2) 
growths primarily 
enchymal; 


J acks« yn” 


peribronchial or par 
3) peribronchial growths seen 
after the endobronchial intrusion of the 
growth. 


Proved bronchoscopic biopsy. Note bismuth spreading over 
| with roentgen radiation by Dr. Larkin. Patient alive and well 


ficiently, then again tissue can at times be 
obtained bronchoscopically. 

| am hoping that by a study of the roent- 
gen appearances of proved cases, it may be 
possible to arrive at some fairly definite 
diagnostic conclusion 1n other similar cases 
that are not suitable for bronchoscopic or 
surgical biopsy. Also, | am hoping that 
those of you who have not seen many cases 
may profit by this analysis and become 
| want to emphasize this point: it is quite 
necessary for us as roentgenologists to keep 
this lesion in mind when there is evidence 
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Fic. 2. Outline limited by the pleura. Heart displaced toward the lesion. Area of density large. M 
atelectasis, left lung, due to complete obstruction of main bronchus. After removal of tun 
scopically, left lung functioned. Patient treated by Dr. Ashbury. Patient living more than f 


of any lesion in the chest that is not rec- 
ognized because it does not have an un 
mistakable or definitely characteristic ap 
pearance. This disease has no single char- 


acteristic roentgen sign. It appears in va 
rious locations, sizes, shapes and densities: 


involves small or large areas; causes vary 
ing amounts of displacement of organs, 


Fic. 3. Outline of mass sharply defined lower border; irregular upper border. The heart is displa slightly 
away from the lesion. Mass of medium size and due to solid tumor mass rather than collaps« 
months after treatment primary lesion smaller but lesion extends by way of the pleura. 
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Fic. 4. Rather centrally located, sharply defined tumor. Note displacement of structures. Mass of small size. 
Patient living nearly three years after treatment. Mass still present, about three-fourths the original size. 
different degrees of functional interference, from the idea of carcinoma. In one of our 
series of cases, the patient had been under 
bronchoscopic treatment for the lung ab- 
; toms vary also. The lesion is frequently as- scess which it was evident he had, and fi- 
sociated with infection which may be suf 
ficiently active to draw all attention away 


: at times out of all proportion to the size of 
: the actual growth. The history and symp- 


nally had surgical interference for the pur- 
pose of getting satisfactory drainage, and 


Fic. 5. The outline is very irregular. Practically no displacement of the heart. Area of density rather small. 
Patient lived approximately two years after treatment. 


| 
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then later, because of unusual appearance 
in the wound, tissue was removed that was 
found to be squamous cell epithelioma. 

I wish to direct your attention to a paper 
by Funk?’ on “The Clinical Manifestations 
of Primary Bronchial Carcinoma,” the 
first paragraph of which reads as follows: 


This report is based on an analysis of the 
clinical features presented by sixty-one patients 
with primary carcinoma of the bronchus in 
whom the diagnosis was verified by histologic 
examination of tissue removed bronchoscopi- 
cally (thirty-six cases), surgically (eight cases) 
or post mortem (twenty cases). In this group 
were fifty men and eleven women, a ratio of 
4.5 men to | woman. The youngest patient was 
a woman, aged 24, and the oldest a man, aged 
73. Only two patients were under 35 years of 
age (24 and 27). Twenty-seven patients (44.2 
per cent) were between 35 and 45. The pre- 
dominance among men, the incidence after 
the age of 35, and especially in the decade be- 
tween 35 and 45, are factors of significance in 
diagnosis. 


It will be noted that 20 of the 61 cases 
had positive tissue diagnoses only after 
death. This series probably represents an 
unusually high percentage of cases proved 
by tissue removed bronchoscopically be 
cause of the extreme efficiency of our 
Bronchoscopic Department at Jefferson 
Hospital, so that it is probably safe to say 
that fully one-third of the cases of primary 
carcinoma of the bronchus are not subject 
to ante-mortem diagnosis unless we can 
establish the ability to make such a diag 
nosis with a fair degree of certainty by 
means of the roentgen ray. 

I have selected 36 of our cases for roent 
genographic description and have tabu- 
lated them as follows: (1) as to the location, 
having reference to the lobe of the lung 
involved and as to whether or not the le- 
sion was in contact with the root struc 
tures; (2) as to the outline of the area of 
tissue change, whether sharply defined on 
one or more surfaces or whether it was 
irregular in outline; (3) displacement of 
structures, either toward the lesion 
away from the lesion; (4) as to the size of 


or 


I’, Manges 


the area of abnormal density, whether 
large, medium or small; (5) as to whether 
there were roentgen evidences of metas 
tases; (6) whether accompanied by other 
lesions or not; (7) whether proved by 
bronchoscopic biopsy, surgical biopsy, or 
post mortem; (8) as to whether or not there 
was involvement of the pleura; (9 
whether or not they 
roentgen radiation. 
As a result of this analysis, we find that 
were in the right upper lobe, § in the right 
middle lobe, 8 in the right lower lobe, and 


as 


to 


were treated with 


9 in the left lower lobe. Most of these also 
involved the root structures. Of those in 
volving the root structures, 9 were on the 


left side and 15 on the right side. 
The outline was sharp in 23 cases and tr 
regular in 13. 


Twenty-six showed some evidence of dis 
placement of the heart and other mediasti 
nal structures toward the side of the lesion; 
3 showed evidence of displacement to the 
side away from the lesion; 7 cases showed 


practically no displacement. 

In 21 cases the area was large, 1n 9 cases 
medium, and in 6 small. 

Metastases were evident in 6 cases; no 
metastases evident in 3 


There were other lesions in 4 Cases, suc h 


as lung abscess, or bronchiectasis, or lues. 

There Was bronchoscopic eV iden¢ eornew 
of 
insuff 


cient for positive diagnosis or the records 


growth in 29 cases but in a number 
these the tissue removed was either 


are indefinite. There was surgical 
confirmation in 3 and 
firmation in 

The pleura was involved in 6 cases and 
not involved in 3 


biopsy 


post mortem 


con 


Twenty-one of the cases received roent 
gen treatment; 15 of this selected group did 
not. 

| want to make clear the meaning of the 


terms that I have used. The outline, for in 
stance, refers to that portion of the lesion 
which is in contact with normal lung tissue. 
If an entire lung is involved in the density, 
then the outline is sharp because it 1s 
limited by the mediastinal pleura. If a lobe 
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is collapsed, the upper or lower border of 
the mass of density will be apt to be sharp 
because, again, it is limited by the pleura. 
A tumor occupying the extreme upper por- 
tion of the lung may have a sharp lower 
border of the tumor itself rather than a 
sharp border of collapsed lung, or a tumor 
that stands out in a solitary fashion has a 
sharp outline on all of its surfaces. The out- 
line is irregular when irregular portions of 
the lobe are involved in either an infiltrat- 
ing process or when only small areas of 
lung tissue are collapsed or where there is 
irregular destruction of tissue due to con- 
current infection. In a few of the cases the 
tumor mass was very small, radiated very 
much and produced relatively little dis- 
placement. In such cases, the outline, of 
course, is irregular. 

By displacement, we mean that the 
heart or aorta, or the trachea, or the dia- 
phragm, or all of these, have gone to one or 
the other side of the chest. In the vast ma 
jority of instances it is toward the side of 
the lesion. With displacement of structures 
there is also a definite interference with 
function in that there is less excursion of 
the affected diaphragm and less expansion 
of the chest wall on that side. This dis 
placement at times is striking; again, it 1s 
very slight, for in 6 cases we could not de- 
termine that there was displacement, even 
though there was considerable size to the 
lesion. 

In the size of the dense area, we include, 
of course, the collapsed lung, the exudate 
filled lung, exudate in the pleural cavity, 
and this area 1s large, medium or small. By 
large, we mean that there is complete 
density over an entire three-fourths or half 
of it: by medium size, we mean one-fourth 
of a lobe or a mass the size of an orange or 
a little larger: and by small, we mean the 
small, isolated density that we have re 
corded in only 6 of these 36 cases. It iS this 
phase of the study which I particularly 
want to emphasize. These massive den 
sities are in themselves not unlike massive 
densities due to other lesions. It 1s true that 
even with these massive areas of density, 
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including half of the chest, the displace- 
ment of the mediastinal structures is sel- 
dom away from the side of the lesion. It 
occurs only when there is a large amount 
of fluid in the pleural cavity. This massive 
density may be produced by a very small 
growth completely obliterating a main 
bronchus, or the growth may, by pressure 
from without, completely occlude the 
bronchus and produce collapse, in which 
case the growth may be of considerable 
size. If such lesions involve smaller bron- 
chi, then smaller areas of lung are col- 
lapsed. It is common that infection de- 
velops distal to such obstruction and a 
great deal of exudate may collect and be 
retained in a lung in this way, so that, 
while at first there is collapse and retrac- 
tion of the mediastinal structures, later 
with the increase in the collection of exu- 
date, the displacement subsides, and oc- 
casionally the heart may actually go to- 
ward the unaffected side. This sign of dis- 
placement was first mentioned by Golden,* 
and he also brought out the fact that the 
pleura is frequently involved. 

The cases showing moderate-sized areas 
of density may actually have larger growths 
than some of those showing massive den- 
sities, but in such cases the growth itself 
provides the dense shadow, or the lesion is 
distinctly infiltrating along bronchi per- 
haps, producing small areas of collapse or 
exudate rather than larger areas. 

Those cases showing only small areas of 
variation from the normal densities are the 
very few that I believe are diagnosed early. 
We have seen a few of these progress from 
small to larger areas, and of these few 
some were treated cases and others were 
not. 

Metastatic evidence was present in the 
chest in very few cases. In one of these it 
developed while the patient showed rather 
definite improvement, both clinically and 
as shown by the roentgenograms, as the re- 
sult of roentgen treatment. In a few of the 
cases metastases in other organs were 
found post mortem, but our group of cases 
showed relatively few instances of metas- 


| 
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Fic. 6. Mass in contact with chest wall; has sharply defined borders. Right diaphragm mark 
Involvement of the pleura between upper and middle lobes. Proved by surgical biopsy. 


tases while under our observation or in our reactions. In both of these, the evidence o 


autopsy room. carcinoma was obtained post mortem, and 
Associated with carcinoma, a few of our also in one of the two by bronchoscopic 
cases had such lesions as lung abscess, bron- biopsy. In a rather large percentage of th 


chiectasis, and in 2 cases 4 plus Wassermann cases the bronchoscopist reported eviden: 


Fic. 7. Sharply defined lower border. Pleural involvement. Slight elevation, right diaphragm. Tun 
disappeared within two months after treatment. 


Juxe, 1932 
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Kic. 8. Same case as in Figure 7. Lesion recurred. Note again slight elevation of right diaphragm; slight 
displacement of heart to right. This tumor is compressing smaller bronchi at this stage. Three months later 
entire right lung collapsed because growth compressed completely the right main bronchus. Note dis- 
placement of heart and trachea. 


of purulent exudate, so that infection is ease to light more than any other has been 
rather common. the obtaining of tissue from the bronchi 
The one step that has brought this dis- through the bronchoscope. This should 


3” 


Fic. g. Lesion involves the left upper lobe bronchi. Roentgenographically looks not unlike a tuberculous 
lesion. Outline is very irregular. The heart and trachea definitely displaced; left diaphragm elevated. The 
size of the area is indefinitely medium size. Bronchoscopic biepsy positive. Note that there is slightly 
less displacement of the heart and slightly less elevation of the diaphragm following treatment. Patient 
still living and symptom-free. 
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never be omitted when the lesion is at all 
within reach, not only because it removes 
any doubt when successful, but I have 
never observed that the procedure has done 
the least harm to the patient. Compara- 
tively few of these growths are near 
enough to the surface for the surgeon to in- 
vestigate without rather radical proce- 
dures, but when they are so accessible, it is 
a worth-while method. When there is 
fluid in the pleural cavity and it is found to 
be sanguineous, we consider it very strong 
corroborative evidence of malignancy ex- 
tended to the pleura. 

There is a remarkable similarity in roent- 
genographic appearance in the proved 
cases, regardless of the method of proof. 

Our treated cases have shown remark- 
able variation in the way of improvement. 
Practically all of them show at least tem- 
porary clinical evidence of improvement, 
and a few of them have lived a number of 
years. One patient is living and well, ex- 
cept for a permanent bronchiectasis, for 
seven years; another six; another treated 
elsewhere is well nearly eight years, and 
a number have gone symptom-free for 
more than one year. A few of the advanced 
cases have shown only temporary im- 
provement and then rapid progress. I be- 
lieve that the manner in which they re- 
spond to treatment presents evidence of 
definite diagnostic value. 

| know of no other chest lesion in which 
it is so important to know something of the 
history, clinical signs and symptoms. Quot- 
ing Funk again, in his clinical study of 61 
cases, he noted the following facts: 

The relative frequency of the local symptoms 
in sixty-one patients was as follows: cough, 88 
per cent; expectoration, 67 per cent; pain, 7 
per cent; hemoptysis, 45 per cent; dyspnea, 5 
per cent. The general symptoms of weakness 
and loss of weight follow, as a rule, the occur 
rence of the local symptoms and were sufficient- 
ly evident as to be noted as a part of the present 
illness by the patient in 80 per cent of the cases. 

Fever was present in §5 per cent of the sixty- 
one patients at some time. 


In this analysis | have avoided a classi- 
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fication of the lesions into bronchial and 
parenchymal, as has been done by most 
writers and which has definite evidence of 
merit, particularly in the article by Kirk 
lin and Paterson.® I believe it is unneces 
sary and perhaps unwise as well because 
even the pathologist, after autopsy, has 
difficulty at times in determining the exact 
origin of the lesion. The most important 
single object to accomplish is to determine 
whether or not the lesion is accessible to 
the bronchoscope, on the one hand, or to 
the surgeon, on the other hand. The results 
of bronchoscopy are so satisfactory that 
it is wrong to try to conclude the diagnosis 
without its help. Clerf! has gone so far as to 


say: “Next to its usefulness in foreign 
bodies in the air passages, bronchoscopy 
has developed its greatest value in the 
diagnosis of malignancy of the lung.” 
While bronchoscopy is perhaps not a widely 
practised specialty, yet it has in the last 
few years made rapid strides and should re 


ceive every possible encouragement t 
velop still further. Krom the roentgeno 
graphic point of view, one must, of course 
consider differential diagnosis. Of all the 
lesions in the chest, primary carcinom: 
the lung more frequently resembles sor 
infectious process than anything else, and 
this includes both acute and chronic in 
fections. It is the more difficult b 
infection is so frequently a part of primary 
carcinoma of the lung. It follows defective 
drainage and in numerous instances the in 
fection has manifested acute symptoms. 
For instance, it 1s not uncommon to find 
relatively high Jeucocytosis. Fever is rela 
tively common. The most depend 
signs in such instances are that, | 
mary carcinoma, one or more borders of the 
lesion are in the majority of instances, 


CAUSE 


smooth or sharp. That is rarely the case in 
infection. The mediastinal structures ar 
usually displaced to the side of the lesion 


when malignancy is present. They never 
are in acute infections, and in chronic in 
fections the lesion is, in the vast majori 
of instances, bilateral, unless it is due to 


11 


foreign body of long sojourn or follows a 
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Fic. 10. At first, mass irregular; marked displacement to side of lesion. Following treatment, sharply defined 


appears; only slightly less displacement. This was positive for carcinoma-bronchoscopic biopsy. 
Patient also had a 4 plus Wassermann reaction. Symptoms present only four weeks. 


mass 


lesion, such as post-tonsillectomic lung ab- 
scess. As I pointed out in a former paper,* 
a unilateral chronic lesion in the dependent 


portion of either lung must be considered 


evidence of chronic infection due to foreign 
body until it is proved to be due to some- 
thing else. Since the histories of such in- 
fections carry over for long periods of time, 


Hic. 11. Entire left lower half of chest involved. Outline somewhat irregular. Heart is displaced away from 
the lesion. Roentgenographically has the appearance of a chronic infection rather than new growth. Posi- 
tive bronchoscopic biopsy. Nearly three years after treatment mass of density definitely smaller. Heart 
then displaced slightly to side of lesion. Patient had recurrence two years later. Is living and apparently 
well today except for continued bronchi 


hiectasis. Displacement of heart to right before treatment was due 
to the lung being filled with purulent exudate. 


> 
3 3 
a 
- 
2 
some ; 
| 
| 


868 


Fic. 12. Massive area of density. Rather irregular 


outline. Considerable displacement of the heart 
away from the lesion, due to serosanguineous fluid 
in the pleural cavity. 
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this problem in differentiation narrows 
down to relatively few cases. It must be 
remembered that many of these growths 
act just like foreign bodies. Farrell? ob 
served one case in which he was able to 
demonstrate obstructive emphysema distal 
to the new growth. We all recognize thi 
frequency of atelectasis so that the ques 
tion of foreign body enters, but, since pri 
mary carcinoma occurs only in adult life, 
or practically so, the history is usually sufh 
cient to rule out foreign body accident of 
recent occurrence. In one of Dr. Jackson's 
cases, malignancy developed in the walls of 
the chronic abscess cavity that was present 
because of a shawl pin that had been as 
pirated into the right lower lobe bronchus 
in infancy. The patient died as the result of 
hemorrhage from the carcinoma, 
age of thirty-seven. 

Tuberculosis rarely enters the picture in 
our experience, with the exception of a very 
few patients in whom the lesion was of th 
infiltrating character involving upper lob 


Fic. 13. Massive collapse, right lower and middle lobes. Displacement of the heart to the side of t 
The upper margin fairly sharply defined. Note reduction in size of mass as the result of roentgen tr 
and at the same time evidence of metastasis developing in the left lung six months after first tre 
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areas. In these cases there was hemoptysis 
but no tubercle bacilli in the sputum. 
There was absence of tubercle shadows in 
the roentgenograms. In such instances one 
would hardly be justified in making a posi- 
tive diagnosis from roentgen study and 
history because the treatment for tuber- 
culosis, on the one hand, and that for pri- 
mary carcinoma, on the other hand, should 
certainly differ. The bronchoscopist, in 
such instances, even if he does not get a 
specimen of tissue for biopsy, obtains secre- 
tions through the aspirator that are very 
much more satisfactory for study than the 
sputum, and he has the advantage of those 
qualities of “fixity,” “‘rigidity,’’ and so 
forth, that Jackson® considers of definite 
diagnostic value. In most of our upper 
lobe cases, the lower margin of the lesion, 
and at times the upper margin, is so 


sharply defined as to make the diagnosis of 


tuberculosis very improbable. 

A more definite difficulty lies in dis- 
tinguishing between primary carcinoma 
that presents a sharply defined tumor mass 
in contact with the mediastinum and new 
growth that may arise from the mediasti- 
num. Lesions, such as Hodgkin’s disease or 
others of the lymphoblastoma type, tu- 
mors of the thyroid and thymus, and so 
forth, must at times be considered. Here, 
again, the element of displacement comes 
to be a definite and important factor. With 
mediastinal new growths or glandular en- 
largement, the trachea, aorta, and so forth, 
are usually displaced away from the lesion. 
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Then, too, the blood picture and other 
physical evidences of glandular involve- 
ment are of help in a good many instances. 
Pressure on the bronchus from an. en- 
larged gland or a tumor from the mediasti- 
num may not be different from the ex- 
ternal pressure of a carcinoma that has 
not intruded on the lumen of the bronchus. 
In such instances, fortunately, roentgen 
therapy is usually the treatment of choice. 
The lymphoblastoma type of lesion so of- 
ten responds with great rapidity to radia- 
tion therapy that one can almost decide in 
a matter of days from the result of therapy 
whether the tumor is one or the other type 
of lesion. 

Tumors springing from the chest wall in 
the extreme apices or even from other 
parts of the chest sometimes present differ- 
ential problems, but careful attention to 
the appearance of the ribs will exclude 
those that spring from these structures, 
and, in the other instances, surgical biopsy 
is to be instituted when possible. 

Metastatic malignancy of the lung, aris- 
ing from primary carcinoma elsewhere, 
does not differ from some cases of primary 
carcinoma of the lung with metastases in 
other parts of the lung. Our group of 
cases, however, showed relatively few in- 
stances of pulmonary metastases. 

We cannot in any way differentiate be- 
nign from malignant bronchial tumors. This 
is a problem that is left entirely to the 


bronchoscopist and the pathologist.* 


* 
For discussion see page 8 
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THE THERAPEUTIC APPLICATION OF THE 


ROENTGEN RAY IN 


ANGINA PECTORIS* 


By E. C. SAMUEL, M.D., and E. R. BOWIE, M.D. 


NEW ORLEANS, LOUISIANA 


OENTGEN therapy has occupied our 

attention equally as long as roentgen- 
ography, but in many respects our ad- 
vances therein have been less important 
than in the diagnostic field. The thera- 
peutic action of the rays has followed a 
more limited field, and, in a measure, justi- 
fiably so, because the réle of radiation has 
occupied so important a place in the long 
effort to conquer our most dreaded mani- 
festations of disease, the varying types of 
malignancy. Diagnostically, it would seem 
at times that consideration has been given 
to every possible application of roentgen- 
ography and yet we are constantly un- 
covering new, unthought of uses of this 
important medium of investigation, as well 
as perfecting older methods by advances in 
technique and improved apparatus. On the 
diagnostic side, results have been relatively 
concrete and definite. One problem after 
another has been attacked, solved at least 
temporarily to the best of our ability, ab- 
sorbed into our diagnostic armamentari- 
um, and attention has been turned to the 
next unknown, or perhaps another worker 
will take up the problem where one has 
left it and add some greater refinement 
with little or no discarding of the results 
obtained by the first. And so we have had a 
relatively unlimited field in our diagnostic 
work. 

In treatment, to repeat, the big problem 
from the start has been that of malignancy 
and what a tremendous problem it has 
been and how discouraging, and how 
slowly have we progressed when we con- 
sider the labor expended, the attention 
given to technical development, the help 
we have received from all sides. There have 
been many bright spots therapeutically 
aside from the main problem, solved quite 
as satisfactorily and definitely as any diag- 
nostic problem, but there has always been 
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malignancy, and the hope of its eventual 
control by radiation to prevent us from in 
vestigating as fully and completely the 
possibilities of roentgen therapy as we 
might have otherwise. Perhaps, too, we 
have been, one might say, too honest and 
sincere in our research with this agent. It is 
the cure of malignancy we have sought and 
it is a cure which we accomplish in many of 
the cases where roentgen therapy is a 
proved success and we therefore may hesi 
tate at times to employ that agent where 
we are fully aware that palliation is the 
best we can offer. Such an attitude might 
be justified in some cases but in such a field 
as we wish to consider, it is hardly fair to 
the patient. 

Those who have undertaken any con 
siderable amount of therapy are well aware 
of the incidental relief of pain experienced 
by many patients irradiated for malig 
nancy. Frequently we meet with this effect 
as the first or perhaps the only ettect of 
the treatment. We may overlook this fact 
but it is certainly one of the palliative 
effects which is uniform enough to console 
us, at least in part, for many of our failures 
in eventual cure. It is a result which has at 
times been forced upon us by our patients 
in their desperation in seeking any relief 
possible in their hopeless cases of malig 
nancy. Frequently it has occurred that in 
an effort to convince them of the fact that 
we can promise no real hope of cure they 
will recall to us such and such a case in 
which at least the relief of pain was ob 
tained. What the exact mechanism of this 
relief of pain may be has not as yet been 
determined definitely, whether a primary 
one on the nerves themselves or possibly 
secondarily through pressure relief. The 
fact remains that this palliative effect ré 
sults from irradiation and it merits the wid 
est possible investigation and experiment. 
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Our interest in this application of roent- 
gen therapy was aroused in 1928 as the re- 
sult of the successful use of radiation in the 
control of a case of undoubted true angina 
pectoris in a colleague. Following his ini- 
tial attack which he survived after a con- 
siderable period of disability, he was 
naturally interested in finding any source 
of relief that future attacks might be 
avoided. Minor seizures had followed the 
original attack. At that time the attention 
of both himself and of us was attracted to 
an abstract of the successful results ob- 
tained in France with roentgen therapy. A 
desire was expressed that it be given a trial 
and the technique of the authors was fol- 
lowed as closely as possible. Complete re- 
lief was experienced, even 


from minor 
seizures, and has continued to the present 
time. lollowing this experience we made a 
determined effort to accumulate a series 
of cases that the method might be given a 
more thorough trial, but this was a slow 
process as might be expected. One 1s offer- 
ing a comparatively new and untried rem 
edy for a condition 


which demands the 
most certain and efficacious treatment at 
our command and we must anticipate 
trouble and prevent it rather than relieve it 
when present. We have no definite tests 
which aid us in determining the success of 
our treatment such as we may have when 
we bring about the disappearance of a tu- 
mor. Our most satisfying criteria of suc 
cess have been the satisfaction of the pa 
tients and their physicians. 

There is little need to recall the essential 
facts of the disease entity known as an 
gina pectoris. We are all aware of its 
paroxysmal character, the sense of oppres- 
sion or impending death, the location of the 
pain in the upper chest, with usually some 
radiation of the pain to the arms, all per- 
sisting for several minutes. All the cases 
in the series have conformed to this gen- 
eral clinical syndrome in varying degrees of 
severity, tending, however, to be of the 
more severe type and with rather frequent 
recurrences as it was usually by reason of 
the lack of complete success 1n the usual 
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means of therapy that we were allowed to 
contribute to their treatment. 

We do not wish to offer any theories as to 
the mechanism of the condition, its pathol- 
ogy or etiology. We have been impressed, 
as we believe are most of our clinicians, 
by the relatively greater frequency of this 
condition of late than in years previous. 
We find that there seem to be many more 
cases available for treatment, especially 
in the last year. The number in our series, 
19, while not as large as we had hoped to 
be able to accumulate must be considered 
as rather favorable when it is remembered 
that we are located in a subtropical com- 
munity and in the presence of a large ne- 
gro population, and the relative rarity of 
angina in the tropics and in the negro race 
remains one of the curious features of the 
condition. All our cases have been patients 
past middle life and the proportion of male 
to female has been 15 to 4. 

We do not pretend that the therapy of 
these patients has been confined exclusively 
to roentgen irradiation. There has been 
the usual employment of accepted measures 
for the relief of the attacks and the usual 
cautions have been extended to the patient 
in the way of efforts at avoiding future at- 
tacks by a proper regimen of life, with per- 
haps some additional aid from drugs. 
Practically all of our cases have come to us 
as a result of a failure of the prevention of 
the succeeding attacks by these measures, 
and in this sense it can be felt that radia- 
tion may be truly considered to have ac- 
complished a part of the relief which has 
been rather uniform. Certainly none of our 
patients have required the resort either to 
surgery or injection. 

The technique which we have employed 
differs at present both from that which we 
used originally and that which has been 
used by various other authors. Our first 
dosage was rather heavy, our attempt be- 
ing to stay just within erythema limits. 
This was the method followed in our first 
three cases. Since then much smaller dos- 
age at more frequent intervals has been 
used until we are at present using a more 


or less standard technique with the follow- 
ing factors: kilovoltage, 140; milliamper- 
age, 5; distance, 20 inches; filtration, 0.25 
mm. copper plus 1 mm. aluminum; time, 
8-10 minutes. This gives us on the average 
a dosage of approximately 150 r. The 
radiation is applied usually to the an- 
terior chest wall, left side, occasionally 
similarly from the back. Our practice is to 
give such applications every two weeks 
until four exposures have been given or 
the patient’s symptoms are entirely under 
control. After this, further treatments have 
usually been given at intervals of six 
weeks to two months. Our reasons for the 
more moderate dosage which we are using 
have been two, for the most part. One of 
our early patients where heavy dosage was 
used experienced a rather severe attack of 
roentgen sickness and in consequence was 
temporarily in an extremely critical condi- 
tion. Furthermore, in the relief of pain fol- 
lowing roentgen therapy which we have 
all noted at times without giving the mat- 
ter any really serious thought, this has 
quite as frequently followed exposures of 
moderate intensity as in the heavier dosage. 
Certain of these angina patients seem to 
have as a part of the clinical syndrome an 
extreme nervousness and anxiety which 
renders long-continued exposure difficult 
and the success of the technique which we 
have adopted renders it within the toler- 
ance of practically any patient and fur- 
thermore within the capacity of the ma 
jority of installations. 

Our cases may possibly have been of the 
milder types of the disease. They may 
have been anginoid in character rather 
than true cases of angina pectoris. They 
have not been considered so by our clini- 
cians and our success has been quite uni- 
form. Of the 1g cases treated, one is dead 
of an intercurrent disease. The remaining 
18, as well as their physicians, feel that 
the results have been satisfactory and both 
believe that the roentgen therapy has been 
the deciding factor in the control of their 
symptoms. 

A review of the literature is not necessary 
here as there seems to be nothing of strik- 
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ing importance which was not covered in 
the article by Sussman! recently published 
on the subject. 


Two of the more typical cases follow: 


Case 1. Miss M. W., aged forty-four. Blood 
pressure, 240/110. Heart normal except A-2 
accentuated. History of two anginal death 


family—mother and brother. Anginal attacks 
began early in 1930. It was impossible for het 
to go out at this time because the least exertion 
would bring on definite, severe attacks. On 
February 5, 1930, we began roentgen therapy 
and following three such treatments, distin 
relief was reported. These treatments were con 
tinued at intervals from 1930. As roent 
therapy progressed the patient could not only 
walk with comfort but was able to go dow: 
town, and to attend to her ordinary bu 

that of vocal teacher. Towards the end she wa 
able to go up a full flight of stairs without any 
discomfort. She was herself most enthusiastic a 
to the relief obtained from the therap) hi 


patient died April, 1931, of an acute dilatat 
of the heart. 

Case ul. C. L., male, aged fifty-four. Pat 
complained of typical pain in chest, with som 
sense of oppression in the precordial region. The 


pain continued down the arm on the left 
these symptoms coming on following 
In September, 1930, we began roentg 


apy; it was not until the latter part of October 


following three treatments, that there was a1 
definite evidence of improvement. Fro: 

time on, patient had little discomfort and ha 
been able to carry on his usual occupation of 


railroad supervisor. Treatments have 
up until the present time, with, how 
recurrence of the pain. 


To summarize the effects of roentgen ther 
apy in angina, we feel we can do no better 
than to quote the words of Dr. W. P. Brad 
burn, whom we have to thank for the ma 
jority of our cases: “Roentgen therapy has 
given definite relief to the patient. Al 
though it is too early to make an) 


ment as to the ultimate effect, | feel that 
the relief of pain, lessening of discomfort 
and restoration ot patients to their or 11 


nary way of life is a result entirely worth 


while.” 


1 Sussman, M. L. Treatment of angina | 
bra! short wave radiation. Am. J. RoeNTGENOL. & R 
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DISCUSSION ON PAPERS BY DRS. 


Dr. GeorGE W. Hoimes, Boston. I w 
cuss Dr. Manges’ paper first. There 1s no ques 


1] 


tion, 1am sure, as tothe correctness of his 
ment that the 
carcinoma of 


tate- 
number of 
the increasing. As 
he suggests, whether that is due to better diag 


cases of primary 
lung are 
nostic methods or whether it is due to actual 
increase in the disease is not entirely settle 

Another point on which | would agree with 
him but would like to emphasize is the multi 
plicity of the forms of the lesion. It can simul 
almost any disease of the lung. There is not hing 
characteristic of carcinoma. 

| would like to stress one point that he 
not mention, although I am sure he has it in 
mind, and that is the changes seen which are 
due to plugging of a bronchus. This seem 
a rather common finding and there 1s a definite 
change in the appearance of the chest which 
follow 


| looked up the cases in our hospit 


ome 
vears ago and at that time I was able by going 
over all available records to tind 16 cases. Re 
cently I reviewed the past five yearsand during 
this rather short period the diagnosis of pri 
mary carcinoma of the lung was made 30 times. 
Out of this group, 9 received roentgen th apy; 
of the g, all except 2 are dead, and those 2 are 
very recent cases. The average duration of ill 
ness was longer before they came to us than it 
was after we saw them, and that was about six 
months. The duration of life after their first 
visit to the hospital was about six mont! 

In reading over the records of the 1 ntgen 
treatment, one could not help being depressed. 
I think our experience can be summed up in the 
statement, that irradiation did very little, if 
any, good. 

Our cases were not we ll selected for ra ition 
therapy. A case with a plugged bronchus, and 
suppuration, probably should not elve 
heavy radiation; suc ha procedure may tend to 
break down normal tissues and spread the dis 
ease. 


| noticed in the cases which Dr. Manges 


showed, that the ones which did we 


not 

show extensive collapse or involvement of the 
lung outside of the bronchus. 

It is my feeling that a safe procedure in these 

cases would be moderate doses at first later, 

after the infection clears up to some extent, 


heavier treatment could be given. 
In the study ot this group of cases, a re cord 


of the position and respiratory excursion of the 
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diaphragm is important; roentgenoscopy is not 
always possible with these patients. We have 
worked out a technique which we find works 
very well for this purpose and which is also 
adaptable to the study of postoperative pul- 
monary complications. 

I would like to show you a slide and give you 
that technique. The film from which this slide 
was taken was made with the portable appa- 
ratus and the technique consists of two expo- 
sures: one to show the diaphragm at inspiration, 
and one to show the diaphragm at expiration. 
The only trick about it is to make the exposure 
at inspiration very much shorter than the ex- 
posure at expiration Between one-fourth and 
one-fifth of the total time should be given to 
the inspiratory phase and the remainder to the 
expiratory phase. It is of value to be able to 
record the position of the diaphragm. In some 
cases we found that the record on the film was 
more accurate than our roentgenoscopic ob- 
servation. To record paradoxical motion Dr. 
[homas, who has done most of the technical 
work, has developed a grid, a description of 
which will be published in this Journal. 

In regard to angina pectoris, one of the earli- 
est observations in the use of the x-rays in 
therapy was that pain could be relieved by it. 
You are all familiar with the relief of pain which 
follows irradiation in metastatic carcinoma. Of 
course you also know that the dose required to 
do this is often below that which would destroy 
the carcinoma. The relief from pain is alto- 
gether too prompt for it to be due to actual 
shrinking of the tumor. There must be some 
other process which has to do with the relief of 
pain. One of the theories that has been ad- 
vanced is that it is due to a blocking of the 
pain sense in the sympathetic plexus, very sim- 
ilar to what the surgeon does when he injects 
alcohol into the stellate ganglia. 

The treatment we gave was given on this 
basis. It was an attempt to block the pain since 
at the stellate ganglion the exposure was given 
posteriorly over the ganglion in suberythema 
doses. We tried to select patients who were in- 
telligent enough to give us a fair account of 
their symptoms, because the results have to be 
based entirely upon subjective symptoms, and, 
as you all know, they are most unreliable. 

We treated 17 


showed definite 1m- 
provement and 7 did not. In 4, the treatment 
was incomplete. In other words, a little over 


cases: 


half showed a definite improvement. 
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Just before coming to this meeting, I asked 
one of the members of the Cardiac Clinic to re- 
view the data again and to bring it up to date. 
The follow-up is incomplete, but some of the 
patients seem to have had some permanent re- 
lief. The majority have had the treatment re- 
peated. 

So to sum up our results, a little over half of 
the patients showed definite improvement (re- 
lief from pain) and a fair percentage of these 
patients had permanent relief. Of course, one 
would not expect that life would be prolonged 
because the treatment is symptomatic and not 
curative. 

Dr. Louis H. Cierr, Philadelphia. I wish to 
express to you my appreciation for the privilege 
of discussing Dr. Manges’ very interesting 
paper on bronchial carcinoma. Whether cancer 
is on the increase or not, we do know that the 
diagnosis of cancer of the lung can be made in 
the living, and it is not necessary to wait until 
metastasis appears or until an autopsy is done. 
Improved roentgen diagnosis and bronchoscopy 
are in great part responsible for this. 

Dr. Manges stressed the question of cancer- 
consciousness. We hear that everywhere, and 
it is very, very important. That is one of the 
reasons why more cases are sent by the internist 
to the roentgenologist. He is becoming cancer- 
conscious, and that, of course, covers the ques 
tion of teamwork which is also very important. 
Until we think of cancer and until we also be- 
lieve in teamwork, many patients will slip 
through our fingers and the diagnosis will not 
be made until the disease is well advanced, a 


matter of little importance to the patient and of 


only didactic interest to us. 

The variability of the roentgen findings in 
cancer corroborates the clinical and physical 
picture which is an extremely variable one. 
That tends to delay in diagnosis and this brings 
me to bronchoscopy in diagnosis. We know that 
new growths are more commonly found in the 
larger bronchi and that the larger bronchi per- 
mit of bronchoscopic exploration. Dr. Manges’ 
cases were all proved cases by biopsy. We do 
not know how early some of them were; I do 
know that in one case the only symptom was a 
wheeze. The internist was cancer- and not 
asthma-conscious. He thought a bronchoscopy 
should be done, and we found a relatively small 
growth in the left lower lobe bronchus. That 
patient was treated by Dr. Manges and he is 
still alive and apparently well after two years. 

We must do a bronchoscopy to rule out for- 
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eign body, broncholith, and other lesions. 
foreign bodies are more common in the youn 
they do occur in adults. Broncholiths occur 
during the cancer age. At times cancer is con 
fused with lung abscess or bronchiectasis. These 
may complicate the picture, but a diagnosis can 
be made by bronchoscopy. 

The finding by bronchoscopy may be abso 
lutely positive; a section of tissue may be re 
moved for histologic examination. There can bs 
no question about a positive histologic d 
sis. There are, however, cases where the gr 
is extrabronchial, although it unquestionably 
springs from one of the smaller bronchi, and, a 
it Increases in size, produces compression of the 
larger bronchi. It is inadvisable to take a speci 
men through the bronchoscope in these cases, 
since one sees a relatively normal bronchia 
wall. In the bronchial wa 
Th an 


l 
considered as typical of bronchial car 


these cases, 


usually absolutely fixed and rigid. 


There are certain definite findings that th 
bronchoscopist can observe in these cases whi 
will lead him to make a positive diagn 
cancer, although he may not remove a 5] 
of tissue for the pathologist. That is why early 
bronchoscopy is so important in these ca 
why it should always be employed if thet a 
question of diagnosis. 

Dr. B. R. Kirkiinx, Rochester, Minn. 
view of the fact that the incidence of p1 
carcinoma of the lung has shown a n 
crease in recent years, I think that Dr. Mar 
excellent paper is very timely. Pt t 
comparatively few cases of primary ca 
of the lung had been seen at the Mayo 
but since May of that vear g4 case 
carcinoma of the bronchus, proved b 
scopic examination and biopsy, hav 
countered. Twenty-three of thes« 
seen since January 1, 1931. In addit 
g4 cases definitely proved by dir 
probably an equal number have bee: 
in which the diagnosis was fairly 
the 


nodes, or ty pical roentgenologi 


routine examination, 


biop \ oft mpn 


In the past, primary carcinoma of g 

has been considered hopeless, but of late, as Di 

Manges has pointed out, radium an 

gen ray have given valuable theray 

ice. In our series of 71 cases covering t | 


from May, 1925, to January 4 
are still living with an 


average 
fifteen months. All of these were treated with 
radium or roentgen radiation or both. One pa 
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tient is alive and apparently well after four 


years, and another after three and one-half 


vears. Seventeen of these patients are still 


living, although 7 are failing rapidly. Only 2 of 


the 7 received radiotherapy; the 10 others were 
all treated with radium and the roentgen ray. 
Within the past month I saw a very interest 
ing case. [he patient came to the Clinic with all 
the symptoms and objective evidence of a brain 
tumor. Roentgen examination of the chest dis- 
closed a circumscribed dense area in the upper 
lobe of the right lung resembling a single meta 
static lesion. Since metastatic growths are al 
most invariably multiple the question naturally 
arose as to whether this w as a case Of primary 
carcinoma of the lung with metastasis to the 
brain. The patient’s condition was such that ex 


ploration of the brain was thought advisable. A 


specimen of tissue removed from the right 
frontal region of the brain for biopsy revealed 
adenocarcinoma of grade 4, with evidence of 


pulmonary origin. Similar cases are not un 


common. 


| hav Cc also seen one or two case W th the 


typical roentgen picture of primary carcinoma 
of the bronchus which proved to have a meta 


static lesior of the bronchus from a distant 
malignant cumor. To illustrate: One patient 


had definite roentgen evidence of a lesion in the 


right bronchus; bronchoscopic examinati 


yn by 
Dr. Vinson followed by biopsy showed a 


new 
growth typical of hypernephroma, and subse 
quently the hypernephroma was discovered. 
Of the two types of primary malignancy to be 
considered, namely, parenchymal and bron 
chial, the latter is by far the more common. The 
shadow of a bronchial growth is usually cen 
tered at the hilum. However, a: empha zed by 
Dr. Manges, the growth is often too small to 
cast a definite shadow or is concealed by the 
secondary manifestations; in such cases the 
localized atelectasis which is rather constantly 


present should direct the examiner’s attention 
to the possibility of a primary bronchial car 


cinoma. Often in advanced cases the lung is ob 
scured by effusion, and the roentgen examina 


sis. I 


have 


tion should be repeated after paracente 
think the roentgenologist should alway 
primary carcinoma of the lung in mind when 
studying films of the chest, and I regard the 
roentgen signs of this disease as sufficient to 
Warrant the diagnosis. However, if possible, 
tissue should be removed by way of the 
choscope for confirmation. 
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closing). There were parts of 
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my paper, of course, that I did not present be- 
cause of lack of time. I included in the paper re- 
marks on the differential diagnosis between 
mediastinal tumors of various kinds and this 
disease and also certain other things. 

Replying to Dr. Holmes’ discussion, I think 
he probably did not follow me closely or he 
would have noticed that I did say that atelecta- 
sis due to plugging of a bronchus or occlusion of 
a bronchus from these growths was perhaps our 
most dependable single sign. That is, there is 
atelectasis, there is retraction of the medi- 
astinal structures to the side of the lesion be- 
cause of the atelectasis distant to the bronchial 
structure. 

In the first place, I intended to say some- 
thing about therapy. When I got into the paper, 
| found it was impossible to cover what I 
wanted to do from the diagnostic point of view 
and also take up the question of treatment. 
Briefly, though, it has been my custom to give 
these patients a little less than the intensive 
dose that we use, for instance, in other parts of 
the body, since I believe the lung tissue per- 
mits the passage of more radiation than the 
soft tissues in other parts of the body. I think if 
we apply the same dose over the thorax that 
we do over the lower abdomen at a given point 
in the depth of the lung tissue, we will get a 
greater irradiation effect than we do elsewhere. 
So we take that into consideration and allow 
from 10 to 15 per cent difference in the amount 
of radiation that we deliver at a point in the 
depth. 

When the lesion is loc alized, we try to localize 
our radiation effect as much as possible. When 
the lesions occupy or involve large portions of 
the lung field, of course w e treat the entire area 
involved, very much on the same principle that 
we treat malignancy elsewhere. That is, we aim 
to give a full dose. We use Dr. Pfahler’s satura- 
tion method, as a rule, although in a few of our 
best results we did not do that. 

Dr. Kirklin brings up the question of making 
diagnosis from the roentgen appearance alone. 
I hope that we all will be able to be more con- 
fident of our opinions in this particular disease 
than we have been in the past, but I would 
hesitate very much to make positive diagnosis 
from roentgen findings alone if the lesion was 
at all available to bronchoscopy. He showed 
one case in which the patient improved but the 
lesion did not disappear. I have one living eight 
years that had all of the clinical symptoms of 
primary carcinoma. We did not obtain tissue 
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for biopsy. He was treated with roentgen radia- 
tion. He is a member of the Philadelphia Fire 
Department. I treated him first in 1923, and 
within the last few months, the Department of 
Safety has sent me roentgenograms of his chest, 
and the lesion is approximately one-half the 


Tuberculous Meningitis Cured by Deep X Ray 
Therapy.—¥ rom time to time cases of tubercu 
lous meningitis with recovery have been re- 
ported, but the total number is small and no 
satisfactory conclusions about the treatment of 
this terrible affection have hitherto been pos 
sible. Prof. Z. von Bokay,! of Debreczen in 
Hungary , NOW modestly reports success in tiv e 
proved cases treated with deep X rays between 
May and August, 1931. It must be the first 
time that any one person has seen this number 
and the demand 
The ages of the five patients were 12, 


of recoveries results close 
scrutiny. 
6, 44, 3, and 3} years and the diagnoses were 
confirmed either by the finding of tubercle bacilli 
in the cerebro-spinal fluid or by the positive re 
sult of inoculating of the fluid into a guinea-pig. 
In one case, where bacilli had not been found 
in the fluid, after radio- 
therapy that the diagnosis of meningism was 


recovery was so rapid 
made, but five weeks later the post-mortem ex 
amination of an inocul: ated guinea- pig showed 
that the cerebro-spinal fluid had been tubercu 
lous. The irradiation employed is described as 
follows: 162 kilovolts, 4 milliamperes with 0.25 
of zinc and up to 3 mm. of aluminium filter, 
150-200 R. units with a focal distance of 34cm. 
This was applied to the base of the neck, fore 
head, and temporal regions, the exact situation 
irradiated varying slightly. Three to four ap 
plications were made in each case, with one to 
two days between the first two, and three to 
four days between subsequent applications. Re 
where it took place, seems alw ays to 
have been complete, a noteworthy feature be 
ing the 


covery, 


rapid gain in weight as the meningiti« 
symptoms disappeared. Loss of hair ap peared 
to be the only deleterious result of the irradi 


ation and it is possible that the alopecia pro 
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size it was at first, but the shape of it and the 
location of it and everything else is practically 
as it was before I started to treat him. He 
hasn’t been bleeding. He doesn’t cough much. 
He has a little congestion in his upper vei 
but not so much. 


duced may be permanent, although in one cas 
hair was beginning to grow again over the bald 
areas a few days after the child left the hospi 


tal. A more serious possibility is the subsequen 
development of hydrocephalus or mental defi 
ciency 9 and it is too soon to Say W he ther Bokay 
patients will escape these sequelae. Mot vel 
during the months in which these five ca 

were treated successfully there wet twelve 
similar cases in the hospital which X ray 


failed completely. Discussing the 

what factors make for success B6kay empha 
sises the fact that from a pathological point 
view, tuberculosis may be present either a 
diffuse exudative process affecting all the 
ninges or as a local collection of t 


material in some portion of the mening he 


latter condition 1s closely allied to th 
tuberculoma’ 


seen in older children and adult 
who have 


survived the presence of tu 
bacilli in the cerebro-spinal fluid; and many « 
the reported ‘cures’ of tuberculous 

have been thought to come into this cla 
impossible to decide the exact path log 1 
sion in Bokay’s cases, but the clinical deta 
given in his paper leave little doubt that 


1 


were genuine examples of tubercul 


gitis. This, of course, is often part ig 
alised miliary process throughout the { lV al 
where this is so, cure within the skull cannot be 


1. Neverthel , Wnat 


ever the pathological condition, the ca 


expected to save the ( hil 


death is an increasing intracranial pr 
Békay’s point is that if this can be arrested ; 
The dosage of X 


rays employed is very big, “a in such 


step forward has been mad 


tion as tuberculous meningitis he holds tha 
the non nocere princip le can be justifiably 
doned and that intensive irradiation of 
brain should be carried out witho 
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AN EVALUATION OF HIGH VOLTAGE ROENTGEN 
RAYS IN THE THERAPY OF CARCINOMA 


OF THE 
By CHARLES AUGI 


HI PHIA 


O ESTIMATE the comparative value 
of various methods of treatment 1s 
difficult in any disease, and particularly so 
with carcinoma. Carcinoma of the cervix 
is especially inconsistent in its rate of 
growth, susceptibility to infection, inva- 
sive propensities and time of metastasis. 
While the age of the patient and the his- 
tologic type of the growth, to a certain 
degree, suggest the rapidity with which it 
may be expected to extend, up to the pres- 
ent time no uniformly dependable means 
of judging these variables is available. 
From the standpoint of grading the de 
gree of involvement, personal impressions 
may be at such wide variance as to com 
pletely change the statistical findings. The 
great discrepancies noted in the reports 
from different clinics employing similar 
techniques must, to some extent, imply 
divergent opinions as to precisely where 
one grade ends and the next grade begins. 
Clinics operated under a continuous per 
sonnel should produce good statistics for 
the evaluation of different modes of 
ment. 


treat 


The gynecologists to the Radiologic serv 
ice of the Philadelphia General Hospital, 
since the inception of the department in 
1922, were both trained by Dr. John G. 
Clark, who was a pioneer in the use of ra- 
dium for the treatment of cervical carci 
noma. Likewise, the therapy has been ad 
ministered continuously under the super 


changes 


vision and advice of our physicist, 
Weatherwax, and while radical 
were made in our technique in 1928, there 
has been no deviation in the standardiza- 
tion of our apparatus or in the calculation 
of the doses delivered. All examinations 
before treatment as well as at “follow-up” 
visits were made by the gynecologists, who 
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also made most of the local applications 
until recently, when much of this work 
was given over to the resident radiologists. 
Each treatment is now planned routinely 
by consultation between representatives of 
these two specialties. Cases presenting un- 
common features also require the advice of 
our physicist. 

Previous to 1928, malignancy of the 
cervix treated in the conventional 
manner: namely, approximately the equiv- 
alent of 2,400 millicurie-hours of radon in 
a cervical ““T”’ tube with filtration of 1.0 
mm. brass, 0.§ mm. silver, and 2 mm. rub- 
ber was applied to the growth. High volt- 
age roentgen rays were used at first rarely, 
very cautiously, and only for the most 
hopeless types of patients. Toward the 
latter part of this period we began to real- 
ize that in the far-advanced cases high 
voltage roentgen rays, alone or combined 
with radium packs, caused less damage 
than did the more caustic radiation from 
the thinly filtered radon against the lesion. 
Consequently , the former form of therapy 
was, for the most part, restricted to pa- 
tients whose condition made 
radon with filtration dangerous. 
Since the middle of 1928, except in patients 
whose general condition prohibited any 
sort of irradiation and those who refused 
to submit to treatment, high voltage roent- 


was 


the use of 
light 


gen rays have been employed practically 
routinely, regardless of the extent of the 
disease. In the far-advanced cases this was 
the only form of treatment given. Many of 
these patients improved sufficiently to 
make local irradiation possible at a later 
date. Where the growth was less advanced 
the standard treatment consisted of appli- 
cation of radon in the uterine canal and 
the vaginal exposure of the growth, and 
ral Hospit 
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exposure of the pelvis and spine to short 
wave length roentgen rays. In the intra- 
uterine application, the filtration employed 
was 1.0 mm. brass, 0.5 mm. Ag, and rubber. 
The dosage ranged between 2,000 and 
3,000 millicurie-hours, depending upon the 
depth of the uterine cavity. The tubes of 
the element were inserted in tandem, ap- 
proximately one tube per inch depth of the 
uterine canal. The vaginal portion of the 
growth was usually exposed to gamma 
radon radiation, the dosage being about 
3,000 me-hr., with filtration of 3 mm. lead, 
mm. Ag, and rubber, at a distance of 
1 cm. These tampons were applied trans- 
versely against the neoplasm, and horizon- 
tally into each vaginal fornix, whenever 
anatomic considerations permitted. Each 
position was treated with } of the total 
dosage. The tampons were inserted one at 
a sitting, and were retained by gauze pack- 
ing which also protected the structures 
that were not to be irradiated. 

The high voltage roentgen treatment 
since July, 1928, has been administered in 
accordance with the four-field adaptation 
of Pfahler’s saturation technique as de- 
veloped by Weatherwax,' and Weather- 
wax and Widmann.? 

Gamma radium packs were used in a 
small number of cases here. These were 
constructed with fixed lead capsules 3 mm. 
thick, soldered to plates of 0.25 mm. of 
copper. The radon in glass was fixed in 
silver tubes of 0.5 mm. thickness and these 
tubes placed in the lead capsules. The cap- 
sules were arranged upon the copper plate 
in two rows of six each, 2 cm. apart. This 
gave an irradiated area of approximately 
1oX15 cm. A uniform distance from the 
skin was secured by interposing a layer of 
felt 4 cm. in thickness. The average dosage 
administered through the four fields was 
approximately 40,000 to 50,000 mc-hr. 

The following report is based upon the 
duration of life of 437 women who were 
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1 Weatherwax, J. L. Physics of Radiology. Paul B. Hoeber, 
Inc., New York, 1931. 

2 Weatherwax, J. L., and Widmann, B. P. Physical factors in 
radiation therapy and their clinical application. Radiology, 1« 
12, 297-308. 
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examined in our clinic and were followed 
until death. These patients were grouped 
according to the classification of the Amer 
ican College of Surgeons, into Stages 1, 
3, and 4. In Stage 5 we included all cases 
who had received treatment, either sur 
gical or radiological, in other clinics. The 
cases in each group were further 
divided into: (1) those receiving no treat 
ment at all; (2) radon directly to 
growth, with filtration of 1.0 mm. 
o.§ mm. Ag, and 2 mm. rubber; (3) radon 
as above, with the addition of radiation in 
the form of high voltage roentgen rays, 
heavily filtered radon tampons or radium 
packs, separately or combined; (4) high 
voltage roentgen rays alone, and high 
voltage roentgen rays and gamma radium 
packs in various combinations. Since some 


sub 


the 


brass, 


of these methods were used for a compara 
tively small number of patients, it was 


considered unnecessary to make further 
subdivisions. 

The clinical material availabl this 
study was to a great degree of the type 


generally regarded as hopeless. The Phila 
delphia General Hospital, being the free 
municipal hospital of the city, in addition 
to receiving a large proportion of its pa 
tients from the pauper class, is the “dump 
ing ground”’ of undesirable patients from 
all of the other hospitals. The Radiologic 
Department is no exception in this respect 


and in consequence our admissions are, in 
a large measure, patients who are referred 
to us by institutions or physicians because 
they are believed to be beyond the possi 
bility of a cure, and for whom care must be 
provided during the short time which re 
mains for them to live. As a result, we 
rarely have the privilege of treating cases 
in which there is a fair opportunity of ef 
fecting a cure, yet by the same circum 
stance we are provided with an abundance 
of material with which to attempt pallia 
tive measures and which we can observe 
until the termination of the cases. Conse 

quently, we have acquired an interest in 
the palliative as well as the curative powers 
of treatment for carcinoma of the cervix. 
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In this review, no living patients have 
been considered, thereby eliminating all 
but one of our Stage 1, and 3 of our Stage 2 
cases. Many of our Stage 3, 4, and 5 pa- 
tients are still living and will be reported 
separately at a later time. Our only Stage 
1 growth in this series was a squamous cell 
carcinoma, given lightly filtered radon, 
locally, and high voltage roentgen therapy 
to the pelvis. This patient lived for tw enty- 
one months after treatment. The lesions 
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rhage and one from cardiac failure. Thirty- 
one who received radon (1.0 mm. brass, 
0.5 mm. Ag) enjoyed an average duration 
of life of 7.6 months after treatment. Three 
lived Nal than one week, and one lived for 
two years. For the 63 who received, in ad- 
dition to lightly filtered radon to the neo- 
plasm, high voltage roentgen rays or 
some form of hard gamma radiation, the 
average time lived after treatment was 
11.8 months. One died forty-seven months 
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falling into Stage - Were 4 in number. 
The first, a squamous cell carcinoma was 
treated with lightly filtered radon to the 
growth and deep roentgen rays to the 
pelvis, and lived for nineteen months. The 
second patient, also having a 


squamous 
cell carcinoma, 


received lightly filtered 
radon to the growth and radon packs to 
the pelvis, and lived for twelve months. 
The third lesion in Stage 2 was an adeno 
carcinoma which, in addition to receiving 
lightly filtered radon, was exposed to both 
high voltage roentgen rays and radon 
packs. This individual remained alive for 
only ten months. 

There were g6 cases in Stage 


these, s refused treatment, and 3 died be 


fore therapy was instituted, 2 from hemor- 


3. Eight of 
these received no treatment at all. Of 


later, and 7 lived for more than two years. 
The only patient who was treated with high 
voltage roentgen rays alone lived for seven 
months. Fourteen of this group received 
radon locally and gamma radon packs. In 
this group, the average duration of life 
after treatment was 11.3 months. Two 
cases whose therapy consisted of packs in 
the one instance, and tampons plus high 
voltage roentgen rays in the other, lived 
five weeks and eleven months, respectively. 

From this tabulation it would appear 
that local treatment of the carcinoma is 
more efficient than therapy with short 
rays from a remote focus. The best results 
in Stage 3 cases, however, were obtained 
by a combination of local treatment plus 
short wave length radiation in the form of 
high voltage roentgen rays and packs. 
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TABLE | 
Stage 4 1922-July, 1928 
Total treated 32 


Treated radon (2 mm. brass, 0.5 mm. Ag) 2 

Packs alone 
High voltage alone 11 
Untreated 8c 

July, 1928-1930 ine. 

Total treated 41 
Untreated 22 
(Untreated living over 15 days) 4 


Before analyzing the results obtained 
with the Stage 4 cases, we should consider 
therapeutic policies which were practised 
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until death. Between these dates, only 32, 
or 28 per cent, of the patients were treated, 
one received only radon packs and 20 had 
only lightly filtered radon applied to the 
growth. The cases treated with high volt 
age roentgen rays and packs were the type 
in which radon directly to the lesion could 
not be used. After July, 1928, the four 
field technique was gradually instituted, 
and from that date until the end of 193 
out of a total of 63 Stage 4 cases admitted, 
per cent, 
Thirty -four of these were given only short 


41, or 67 received treatment. 
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during two periods covered by these statis- 
tics. From 1922 to July, 1928, one hundred 
and seventeen patients in Stage 4 were ex- 
amined. During this time radon (1.0 mm. 
brass, 0.5 mm. Ag), applied directly to the 
tumor was the routine treatment in our 
clinic for all cases. High voltage therapy 
was employed eleven times for patients 
who were beyond the point where local 
treatment could be employed with safety. 
In these instances the therapy was used 
with greatest caution and in the light of 
our present knowledge was consistently 
inadequate. For the most part patients too 
far advanced for local treatment received 
no radiation therapy at all but were made 
as comfortable as possible in the wards 


wave length irradiations from 
focus. It is therefore apparent th: 
individuals treated with 
were, on the whole, the poorer prospects 
for palliation, a point which should be 
borne in mind in reviewing the results ob 
tained in these 18 Stage 4 pati nts. 
The average duration of life after admis 
sion for those untreated was 1.7! 
Local application of radon 
o.§ mm. Ag) increased this span to an aver 
age of 3.7 months. One woman lived only 
three days after being treated, and § did 
not survive the second week. The longest 
clinic life in this group was eleven months. 
The average life duration after treatment 
with radon (1.c \g 


deep the rap\ 


months. 


. brass, 
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mm. brass, 0.5 mm. 
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combined with short wave length roentgen 
rays was 6.6 months, and with high voltage 
alone 8.17 months. Four in this last class 
who failed to survive longer than the first 
month were in such poor physical condi- 
tion that their full course of treatment 
could not be completed. Of those receiving 
their entire treatment, one lived for twen- 
ty-eight months and 2 remained alive for 
twenty-three Many of these 
women were rendered well temporarily 


months. 


and were able to resume lives of usefulness 
and comfort for varying periods of time. 
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TaBLe II 
Stage § 1922-July, 1928 

Total treated 59 
Treated radon (2 mm. brass, 0.5 mm. Ag) 

alone 24 
Packs alone 6 
High voltage alone 29 
Untreated 64 

July, 1928-1930 inc. 

Total treated 33 
Untreated 2 
(Untreated living over 15 days) Oo 


One hundred and fifty-eight of our cases 
had been treated in other clinics before 
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FIG. 2. 


The Stage 4 group are for us the most 
enlightening, because they illustrate so 
clearly the striking advantage of high 
voltage therapy in effecting palliation in 
late cancers of the cervix. Not only is this 
type of treatment more efficient in delay- 
ing the extension of the disease, but the 
danger of lighting up an acute peritoneal 
infection or a fatal septicemia, as we hope 
to prove in a subsequent report, is almost 
negligible, whereas with local treatment, 
such unpleasant experiences are by no 
means uncommon. Furthermore, high volt- 


age roentgen rays carry with them none of 


the dangers of fistula formation, so fre- 
quently seen when lightly filtered radon is 
placed against the late lesion. 


Stage 


being received by us. Many of them were 
referred not for the purpose of obtaining 
treatment but in order to provide them 
with sustenance and nursing for the re- 
mainder of their lives. During the period 
from 1922 to July, 1928, only 56 per cent 
were treated, but from July, 1928, to 1930, 
inclusive, all but 2 of 35 patients admitted 
to the clinic received treatment. Neither 
of these untreated patients survived the 
fifteenth day. As a group the best results 
were obtained after local treatment with 
radon (1.0 mm. brass, 0.5 mm. Ag), plus 
high voltage roentgen rays. The results, 
however, were as variable in relation to 
the therapy administered as were the le- 
sions when first seen by us. 
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Two cases from the group treated with 
deep therapy only may merit special men- 
tion. The first patient admitted with a 
large vesicovaginal fistula, having been 
symptom-free and without any evidence of 
carcinoma for twenty-three months after 
treatment, was operated upon in an at- 
tempt to repair the fistula. This operation 
was followed in a few days by uremia and 
early death. In the other instance, a sur- 
geon, eight months after our treatment, 
finding the patient free from any evidence 
of carcinoma, attempted a panhysterec- 
tomy, following which death ensued. These 
are mentioned only to deplore the use of 
surgery after brilliant irradiation results 
have been obtained in apparently hopeless 
cases. 

The average time after treatment during 
which our late cases, treated with only 
high voltage roentgen rays were free from 
bleeding and pain, was 4.2 months. One 
woman, admitted with a_ vesicovaginal 
fistula, and treated with 1,167 ma-min., 
high voltage roentgen rays, gained weight 
for four months. The lesion remained 
healed and the uterus regained consider- 
able mobility. While there was a recur- 
rent ulcer at the end of six months, pain 
was absent until the eleventh month. 
Death occurred twelve and a half months 
after treatment. A second patient with a 
far-advanced lesion treated with deep 
roentgen rays alone, lived symptom-free 
for thirty months, then had a return of 
moderate pain, chiefly in the back and died 
at the thirty-seventh month. The third 
case which | wish to accord special men- 
tion was transferred from the Gynecologic 
Service of the University Hospital at my 
suggestion as I considered the patient be 
yond the possibility of treatment. We had 
treated this patient with radium locally on 
two separate occasions. On her third ad 
mission, following a severe hemorrhage, we 
noted complete destruction of the cervix 
and lower portion of the uterus, and a 
rectovaginal fistula. High voltage roentgen 
rays were given this patient, with the as- 
tonishing result that the huge crater healed, 
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there was a gain of 42 pounds in weight, 
and complete disappearance of symptoms. 
This woman returned to her husband and 
children, apparently well for eleven months. 
At this time a small recurrence in the vault 
of the vagina was exposed to local irradia 
tion in the form of tampons. Within six 
weeks the scar tissue which had replaced 
the old crater had disappeared and the pa 
tient died following a series of hemorrhages. 
In this clinic, gynecologic experience 
over a period of nearly ten years has led t 
an enthusiastic appreciation of the great 
advance made in the therapy of carcinoma 
of the cervix by the introduction of short 
wave length irradiations. The marked im 
provement in the morale of the patients in 
our charge since 1928, when the regular 
and consistent use of deep roentgen ther 
apy in adequate dosage was taken up, is a 
feature which cannot be shown 
cally. Except for patients who are practi 
cally moribund on admission, high voltag 
roentgen therapy affords at least a short 
period of improvement, with its accompa 
nying return of hope, to nearly everyone. 
Some can be returned as useful member 
of society for substantial periods of time. 
A number of these patients died without a 
return of symptoms. When pain did re 
turn it was usually a dull heavy discomfort 
in the back or lower abdomen, and rarely 
required large doses of opiates. Wards, in 
stead of being occupied by pathetic, moan 
ing creatures, have become a_ ho for 
impoverished sick women, few of whom 
suffer greatly even up to the time of death. 


Statistl 


SUMMARY 


1. High voltage roentgen therapy is a 
distinct addition to the present therapeuti 
armamentarium for the treatment of car 
cinoma of the cervix. 

2. Used in addition to local radon appli 
cations in Stage 3 and earlier cases, it will 
increase the expectancy of life. 

3. Local irradiation of the 
should be practised in all cases earli 
Stage 4. 


orowth 


r than 


4. The therapy of patients, whos 
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sions have advanced to Stage 4, should be 
confined to external short wave length ra- 
diations in the form of high voltage roent- 
gen rays or packs. 

~ gs. In late cases this treatment prolongs 
life, reduces pain, and restores hope. 

6. Recurrent cases must be individual- 
ized and the plan of treatment should de- 
pend on the degree of extension of the 
growth and the general condition of each 
particular patient. 


DISCUSSION 


Dr. Henry K. Pancoast, Philadelphia. I do 
not recall at any previous time any paper read 
before this Society covering 437 dead patients 
and not including any living ones, but such 
statistics are often of considerable value, and 
especially in this instance by enabling one to 
compare untreated cases with those which are 
treated by different methods. This presentation 
shows especially the value of the use of deep or 
high voltage roentgen therapy in the treatment 
of these practically hopeless cases. In every 
class, at least in Stages 3, 4, and 5, when the 
deep roentgen therapy was used with or with- 
out the use of radium locally, there was a pro- 


longation of life to about four times that of 


patients who received no treatment at all. We 
know that in most of the cases in these three 
groups, the local radium treatment would have 
had very little effect because the treatment was 
directed particularly toward lesions which were 
well beyond the reach of radium used locally. 
Of course, I do not refer to use of radium in 
packs on the surface. In a number of cases, it 
was evident that local radium was indicated 
because of certain lesions or nodules, either re- 
current or advanced, which could be well 
treated by the localized use of radium. I believe 
that in most of the cases treated in these three 
groups who received radium internally, the 
radium was used with rather low filtration. 

It is during the past two years that radium 
has been applied internally with very high lead 
filtration and it is too soon, of course, to find 
out just how much longer these patients might 
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live. I think Dr. Behney told me the other day 
there had been an insufficient number of them 
that died to include in the statistics, but he 
could not include this group as some individuals 
were still living. It will probably be evident 
later on that there has been a further advantage 
in the use of highly filtered radium locally, in 
addition to the deep roentgen therapy. Such 
presentations as this can leave no doubt in the 
minds of gynecologists who have not favored 
deep roentgen therapy in these cases that it has 
a very distinct advantage. We treat cases with 
deep therapy and they die. I suppose we have 
not realized, even though they have died, that 
we prolonged their lives a considerable period 
over what they would have lived had they not 
been treated at all. 

Dr. Beuney (closing). The use of radon in 
late cases during the last two years was con- 
fined entirely to irradiation from a distance in 
the form of packs, except in a few instances in 
which tampons consisting of radon applied 
with a filtration of 0.5 mm. silver, 3 mm. lead, 
at a distance of I cm. and, of course, encased in 
rubber, were applied vaginally. 

The conversation to which Dr. Pancoast re- 
ferred with regard to early cases, was that we 
have had an insufficient number of very early 
cases to justify the construction of charts. We 
have had very few early cases. One Stage 1 
growth in this series which was a squamous cell 
carcinoma treated with lightly filtered radon 
locally and high voltage roentgen rays to the 
pelvis, lived only twenty-one months after 
treatment. 

Of three Stage 2 cases, the first, a squamous 
cell carcinoma, was treated and lived for nine- 
teen months. The second patient, also a squa- 
mous cell carcinoma, received lightly filtered 
radon to the growth and radon packs to the 
pelvis and lived twelve months. The third le- 
sion in Stage 2 was an adenocarcinoma which in 
addition to receiving lightly filtered radon was 
exposed to high voltage roentgen rays and 
radon packs. This individual remained alive 
only ten months. The remainder of our Stage 1 
and Stage 2 growths, of which there are very 
few, are still alive. 
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INTERNATIONAL 
ROENTGEN-RAY UNITS*+ 


COMPARISON OF 


By LAURISTON S. TAYLOR 
Bureau of Standards 
WASHINGTON, D. C. 


N THE three years since the Second 

International Congress of Radiology, 
Stockholm, considerable progress has been 
made in the methods and technique for de- 
termining the “international roentgen”’ (r) 

the unit used for roentgen-ray dosage. Of 
the three countries having national standar- 
dizing laboratories, Germany has adopted a 
large cylindrical air chamber, England has 
constructed a parallel plate ionization 
chamber, and the United States has aban- 
doned its large parallel plate chamber in 
favor of the smaller chamber having a con- 
trolled electric field. France, while not yet 
having a central laboratory, has its roent- 
gen-ray standardization well organized by 
Dr. I. Solomon, whois the official custodian 
of the French standard. 

In view of these differences in apparatus 
and the fact that the international roent- 
gen was of a somewhat provisional charac- 
ter, it seemed of utmost importance to 
compare the units as realized by the instru- 
ments and to determine the differences. It 
should be emphasized that the standard 
roentgen-ray ionization chambers devised 
in the three national laboratories produce a 


x 


Fic. 1. Cross section of guarded field ionization 


chamber showing probable field at chamber ends. 
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basic measurement of a physical quantity 
without any arbitrary specifications what 
ever. In France, the Solomon 
been in general use. 

The first international comparison of 
units was made in 1927 by Behnken who, 
with a calibrated thimble chamber, found 
differences between countries of +4 per 
cent. This method had the disadvantage of 
involving roentgen-ray quality measure 
ments of uncertain character. In addition, 
it has been found difficult to calibrate a 
thimble chamber with sufficient 
for such purposes. 

Investigations at the Bureau of Stand 
ards led to the conclusion that the only 
completely satisfactory way to compare the 
units would be to make a direct compari 
between the standards 
Of the three standard air chambers, that 
of the Bureau of Standards is the only one 
sufficiently small and portable to permit of 
ready transportation and easy setting-up 
in other laboratories. Hence, trans 
ported to London, Berlin and Paris, the 
working standard of the United States and 
compared it directly with the other national 
standards. 

The Bureau of Standards chamber has 
been adequately described elsewhere so 
that its characteristics need be reviewed 
but briefly. Figure 1 shows a cross section. 
It will be noticed that for a distance be 
tween the high potential plate and the 
collector plate of 12 cm., the guard plates 
are only about 1/4 the width commonly 
stipulated as necessary to insure a uniform 
field under ordinary conditions. This field 
correction is effected, however, by a series 
of fine aluminum guard wires, a, 4, « 
across the ends of the chamber having suc 
cessively potentials in equal steps between 


R) unit has 


accurac \ 


son themselves. 
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the plates—from zero to the saturation volt- 
age (2,000 volts in this case). This is accom- 
plished simply by making the guard wires 
part of a high potential dividing resistance 
connecting the two plates. The guard wire 
system also permits a smaller surrounding 
case to be used and thus reduces the dis- 
tance between the diaphragm and collect- 
ing electrode. This minimizes the air ab- 
sorption correction which is extremely im- 
portant at the lower voltages. 

Figure 2 shows a photograph of the as- 
sembled electrode system. The potential 
dividing resistances are mounted on the 
top and the whole system is placed in a lead 
box, B, about 18 cm. on each side. 

The ionization current 1s measured by 
means of a null electrostatic system shown 
by C in Figure 3. The current from the 
ionization chamber is conducted to the 
compensator by means of a shielded rubber 
cable. By means of a new method, it is 
possible to calibrate this compensator with 
very high accuracy either in the laboratory 
or the field. A check of this calibration in 
Teddington, Berlin, and Paris showed a 
constancy to at least 0.1 per cent. The com- 
pletely assembled roentgen-ray standardi- 
zation equipment, for portable use, is 
shown in Figure 3, mounted on adjustable 
tripods to permit ready and accurate align 
ment in the other laboratories. 


] ] 
ic. 2. Assembled electrode system 
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ic. 3. Complete portable roentgen standardization 
equipment. B. Standard chamber. C. Electrostatic 
compensator. 


In Teddington and Berlin, the replace- 
ment method of observation was used, with 
the entrant diaphragm placed at the same 
position with respect to the tube. Readings 
were made with the two chambers alter- 
nately inserted in the beam. The roentgen- 
ray output was controlled as carefully as 
possible at Teddington by high tension cur- 
rent and voltage meters; and at the Physi- 
kalisch-technische Reichsanstalt by keep- 
ing a thimble chamber in the beam during 
all observations. 

Since the chambers involved differed in 
length, it was necessary to apply correc- 
tions for air absorption inequalities. Some 
of these corrections can be accurately made 
from available data, while others must of 
necessity be by interpolation and thereby 
subject to an error of perhaps 0.5 per cent. 

An early comparison between the smaller 
guarded field standard and the larger 
Bureau of Standards air chamber showed 
an average agreement better than 0.1 per 
cent. A comparison of current measuring 
equipment with that at the Memorial 
Hospital, New York, the only other place 
in the United States having the null com- 
pensating system, showed an average dif- 
ference over a wide range of currents of 
only —o.12 per cent. Since their chamber 
is essentially the same as the larger Bureau 
of Standards chamber, this indicates a 
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close agreement between the units of these 
two laboratories. 

At the National Physical Laboratory of 
England, the bench for supporting their 
ionization chamber (B, Fig. 4) was so built 
that our chamber, 4, could be placed 
directly on their bench, D, and very easily 
aligned. For protecting the operator, the 
current measuring system, C, was mounted 


Fic. 4. Comparison of standards in Teddington 


on a tripod some distance away. Measure- 
ments of the intensity distribution showed 
that their roentgen-ray beam was very 
narrow, which called for extremely careful 
alignment of the ionization chambers. It 
was also found difficult to control their 
roentgen output very closely so that the 
precision of a simple observation was only 
about +1 per cent, thus necessitating a 
large number of observations. 

A careful study of their diaphragm sys- 
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tem revealed a divergence of nearly 6 per 
cent from the Bureau of Standards sys 
tem; consequently, the final close agree 
ment between standards was obtained by 
making diaphragm corrections or by using 
the Bureau of Standards diaphragms on 
both chambers. By direct comparison, a 
difference of 1.5 per cent between the two 
current measuring systems was found and 


in actual use only one chamber on track D 
A. Bureau of Standards chamber. B. National Physical Laboratory chamber. ( 
compensator, 


Bure au r ota 


this was likewise taken into consider 
in the final results. Their original system 
differed from that of the Bureau of Stand 
ards by about 7.5 per cent. 

At the Physikalisch-technische Reichs 
anstalt, both the German and the Bureau 
of Standards chambers were mounted on 
optical benches placed at right angles to 
the beam, and the two brought alternately 
into the beam by sliding on their respective 
tracks (Fig. 5). Control of their high ten 
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kic. §. Comparison of standards at Berlin. .7. Bureau of Standards chamber. B. Bureau of Standards com- 


pensator. C. Physikalisch-technische Reichsanstalt chamber. D. 


Physikalisch-technische Reichsanstalt 
compensator. FE. Bureau of Standards 


ck at right angles to Physikalisch-technische Reichsanstalt 
track. 


Hic. 6. Comparison of standards at Paris Bureau of Standards chamber. B. Bureau of Standards track. 


C. Tube diaphragm. £. Solomon’s ionization chamber, 
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sion was fairly good, and the precision of 
observation was to about +0.4 per cent. 

The Physikalisch-technische Reichsan- 
stalt diaphragm system is similar in 
principle to that of the Bureau of Stand- 
ards and it was found by measurement that 
their beam was uniform over a sufficient 
area. A comparison between their radio- 
active compensator and our electrostatic 
compensator showed a difference of 0.6 per 
cent which was taken into consideration in 
the comparison of chambers alone. 

In France the centralized standardiza- 
tion is under the direction of Dr. I. Solo- 
mon, at |’Hdpital St. Antoine, who em- 
ploys a standard thimble chamber cali- 
brated with radium in terms of an arbitrary 
unit not directly comparable with the 


shown in the final results, the response of 
the French chamber varied somewhat with 
the radiation quality. 

The results of the comparisons with the 
several laboratories, relative to the Bureau 
of Standards guarded field chamber, are 
shown in Table 1. Column 2 
percentage difference between chambers 
while column 3 gives the relative size of 
the roentgen as defined by each chamber. 
The French unit cannot be compared 
directly with the international roentgen 
but the agreement with Solomon's own 
value at harder radiations of 1 r=2.2 R is 
fairly good. 


o1\ es the 


However, as a result of the measure 
ments carried out in Paris, Dr. Solomon 
has adopted as his primary standard a 


TABLE | 
COMPARISONS BETWEEN STANDARDS, ALL REFERRED TO THE BUREAU OF STANDARDS GUARDI 


FIELD CHAMBER AS A BASE 


System 


Bureau of Standards, large less i 
Failla (compensator) 12 
England (original +7 .§ 
(final) 
Germany 
France 
(Half-v .25 mm. Cu) 
(Half-value layer =0.75 mm. Cu) 
(Half-value layer = 1.00 mm. Cu) 
(Half-value layer =1.50 mm. Cu 


value layer = 


* This figure has been reduced to 1 1 by later r 


1932, 0, 

international roentgen. It was desired to 
establish a relationship between the French 
unit (R) and the international roentgen 
(r). It proved necessary, for securing a 
steadier output, to use a roentgen-ray 
outfit ordinarily employed for treatment. 
The tube was in an oil tank and so arranged 
that the radiation could not be taken out 
horizontally. As a consequence, the Bureau 
of Standards chamber (4, Fig. 6) was 
placed on a short track, B, supported by 
tripods and inclined at an angle of about 
30°. This arrangement made alignments 
very difficult, invalidating, as found later, 
many of the observations. Furthermore, as 


Difference 


Size of roentgen 


1 B.S. “r” Observational Ert 


nts by Kaye. See Taylor, L. S., Burean 


guarded field chamber similar to that of th 
Bureau of Standards used in this study 
As a result of the ditferent comparisons, 
the representatives of the National Phys! 
cal Laboratory, Physikalisch-technische 
Reichsanstalt, the Service d’Etalonnage de 
l’Hdépital St. Antoine, and the Bureau of 
Standards have drawn up a set of general 
requirements for national 
standards. These are: 


roentgen-ra\ 


(1) The use of a roentgen-ray tube havin 
a focal spot as small as possible (up 
mm. diameter). 

(2) The use of a diaphragm placed as 
close to the tube as possible and having an 


| 
R 
2.28 R 
2.29 R 
2.30 R 
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aperture of such size as to shield from the 
ionization chamber all radiation except 
that from the face of the target. 


(3) The use of a standard chamber aper 
ture having a minimum thickness but such 
that not more than o.1 per cent of the radia 
tion measured passes through the material 
of the diaphragm. 


4) The use of a standard ionization 
chamber aperture of about the same di- 
ameter as the focal spot 
be much smaller. 


however, I t to 


s) The utilization of only that portion 
of the beam in which the intensity within 
the experimental limits is uniform. 


6) The use of the shortest possible dis 
tance between chamber diaphragm and 


lec tor electrode. 


The use of a current measuring 
method wherein the potential difference 
between the guards and collector plate 1s 


negligible—preferably a null method 


On the whole, | think we must « 


| 
that the standard measurement : tne 


roentgen 1s now 1n a very satistactory state 

and that there need no longer be any ques 

tion from the physical point of view regard 


iIngits accuracy of reproauction. 
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DISCUSSION 


Dr. G. Faria, New York City. Dr. Taylor 
reports in his paper a very close agreement 
among the measurements of the roentgen made 
in Washington, London, Berlin, and Paris. Evi- 
dently the question of the unit of x-radiation is 
now settled so far as the different standardiza- 
tion laboratories are concerned. The agree- 
ment between the electrical measurements 
made by Dr. Taylor and those made at the 
Memorial Hospital was to be expected, because 
really no unknown factors are involved in these 
measurements. But since the magnitudes of the 
currents dealt with in this work are very small, 
errors might creep in unless great care is exer- 
ised. 

Differences in the determination of the roent- 
yen, or r, are due in the ultimate analysis to the 
diaphragm system employed in making the 
measurements. The agreement reported by Dr. 
l'aylor indicates that all national standardiza- 
tion laboratories are now using the same dia- 
phragm system. 

Dx. Taytor (closing). The only thing which 
| might add is that we have used a thimble 
chamber in the laboratory in Washington for 
the purpose of watching the output of our x- 
ray equipment. It happens to be a Wulf ioniza- 
tion chamber. We have had this for about four 
years, and we use it for absolutely nothing 
except occasionally to put it in a standardized 
beam and check the intensity. We have found 
over a period of about three years that the 
, and I suspect any 
other chamber that had been treated carefully 


n the same way, Na indergonse 


calibration of that chamber 


no change 
whatever. 
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STU DIES OF THE EFFECT OF ROENTGEN RAYS ON THE 
TIME OF THE FIRST CLEAVAGE IN SOME 
MARINE INVERTEBRATE EGGS* 


RECOVERY FROM 


By P. S. HI 


NEW 


INTRODUCTION 
a reliable investigation of the ettects 
of radiations on living material, it is 
necessary to select for study a biological 
response to the radiation that will yield 
quantitative results. In search for such a 
response, the eggs of marine invertebrates 
have been tested. These eggs have several 
advantages over many of the biological 
test objects that have been used. During 
the summer months they can be obtained 
in great numbers from single females, thus 
giving uniform samples for individual ex 
periments. Usually a variety of species are 
available. Most marine are small, 
being barely visible to the unaided eye; 
this makes it possible to treat large num 
bers and obtain statistical results. Sper 
matozoa and eggs can be collected sepa 
rately and the various samples of eggs in 
seminated at will, thus controlling develop 
ment. Fertilization takes place quickly and 
uniformly, thereby insuring uniformity in 
early development. While carrying out 


eggs 


some preliminary experiments a number of 
problems have been suggested. One of 


these has been investigated and will be 
reported here. 
Our first experiment was to determine 


the sensitivity of some of these eggs to 


roentgen rays. Repeating the experiences of 


others who have worked with marine forms 
we found that such eggs were able to with 
stand large quantities of radiation. In fact 
it took around 50,000 r of unfiltered radia 
tion to prevent the eggs of drbacia puncti 
lata from fertilizing and undergoing cleav 
age. 
Further indi 


investigation, however, 


cated that the onset of the first cleavage 
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measured from the time of inseminat 


was delaved by exposure of these 


eggs to much smaller doses of roentgen ray 


before fertilization. (Throughout this 1 
such a change resulting from expos 
roentgen rays will be referred to as 


lion effect OF ¢ ect.) It Was found that 


an increase in dosage there was 
sponding increase in the amount of 
By developing methods, then, | 
mining accurately the time of cleavag 
quantitiative measure of a biologica 
to radiation at 
methods hav os been worked out, and t 


sponse Was 
extent that maximum errors were ar 
per cent and the average around 

of the etfect observed. 

The ripe /rbacia egg prior to 
tion 1S developmentally inactive. It 
ological activity at this time ts chi 
of maintenance and 1s therefore « 
tiv els low. How ever, upon the ent 
a sperm cell, development begins 
and the activity is greatly increas 
experiments, exposure of the eggs t 
tion before inseminat 


was made 


] 
wn 


was, accordingly, at the time 
were comparatively inactive. Th 
quired for the first cleavage to « 
time intervening between 
and cleavage, and henceforth call 


lrbai 1d 


age time) 1n normal 
semination is about fifty-five mit 
22 

perature was used throughout in all 


room temperature 


iments. 
By plotting the different valu 
lav in cleavage time against the 
time in minutes, curves were obtait 
ilar to those shown tn Figure 1. For diff 
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ent experiments these were found to have 
the same general shape but to vary some 
what 1n slope. By checking carefully the 
technique and procedure used in the dif 
ferent experiments, it was found that the 
slope of the Curves varied according to the 
time when the samples ot eggs were in 
seminated after irradiation. This led unex 
pected| to the discovery that a process of 
recover began very soon, if not imme diately 


after the radiation had been administered. 
kor example, ifa sample of eggs, which had 
been exposed to a certain dose of radiation, 
was divided into two parts and the amount 
of cleavage delay determined in on¢ sample 


immediately after exposure and in the 
other one hour later, it was found to be not 
so great in the sample that was inseminated 


one hour after irradiation. 


Here, then, 1s a biological resp nse to 
roentgen rays, singled out from the many 
alterations of physiological processes in the 


organism that may have been caused by 
the ravs, which can be measured quantita 
tively with a fair degree of precision, and 
very soon after the radiation is given. Fur 
thermore, by inseminating the eg: 


ro 


» at dit 
ferent times after irradiation. it is possible 


to tollow the variations in effect over a 
period of time. As just indicated, tne el 

fect seems to Le as time increases 


irradiation. If the recovery is also measured 


by determining the prolongation of cleay 


age time, it too 1s obtained quantitatively 


and with the same degree of precision. In 
vestigation of the process has led to some 
interesting results. Methods, procedure 


and data will be given in detail. 


APPARATUS \ND "ROCEDI 

The roentgen tube which was used for 
this work was a Coolidge, tungsten vet, 
air-cooled tube. It was maintained 1 } 
kv. and § ma. Only a light bakelit hlter 
approximately 1 mm. in thickn was 
interposed in the beam of rays. [his was 
mainly to protect the specimen from the 


radiant heat of the tube. The tub itself 


Was enclosed In a lead box Ie 


inches) which served to protect th 
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tors. In the bottom of the lead box, directly 
under the target, was a small opening 
across which were stretched two light 
wires. The dish containing the specimen to 
be irradiated was placed on the wires for 
treatment and when so arranged, there was 
a space of about 1.5 cm. between it and the 


A 

4 

a 

A 

Dose 
kic. 1. Diagram showing the general relation be- 


tween the amount of radiation administered 
dose) and the prolongation of cleavage time (ef- 
rect). 


margin of the opening. Opposite this, above 
the tube, was another opening (about 4 
cm. in diameter) to which a suction fan 
was attached, which provided a means 
tor keeping the specimen at a uniform 
temperature. Thus, W hen the lead box Was 
closed, the fan turned on, the specimen in 
place and the tube in operation, the hot air 
produced in the box by the tube was drawn 
off above and the specimen was main- 
tained at room temperature by the room 
air being drawn in around the dish con- 
taining the eggs. The material being irra- 
diated was 21 cm. from the target. At this 
point, the intensity of the beam after pass- 
ing through the bakelite filter and meas- 
ured in free air was found to be s20 r per 
minute. 

The eggs and sperm were obtained from 
freshly collected sea urchins. They were 
removed from the animals by first cutting 
around and removing the mouth-parts 
from the test. With a pair of forceps the 
gonads (which fill most of the coelom during 
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the spawning season) were drawn out and 
shaken in a dish of sea water. If a male had 
been operated upon the water appeared 
milky and turbid, but if a female had been 
operated upon the water appeared reddish 
in color due to the eggs. Both eggs and 
sperm were filtered through gauze to re 


eight samples. One of these was insemi 
nated at once after the respecti\ e irradia 
tion interval ended, and the remaining 
seven samples at the following intervals 
after irradiation), 10, 20, 40, 6 


and 160 minutes respectively. There wer 


then 48 samples under observation. This 
move any débris. The sperm suspension whole procedure is shown diagramn | 
was diluted until the water barely appeared _ ly in Figure 2. 
turbid. The eggs were then allowed to set It is possible, without difficult 
tle to the bottom and several changes of watch a sample of eggs under th 
sea water were decanted to remove any scope and determine within plus o1 
body fluids that might interfere. At this four minutes when $0 percent havecl 
stage some were removed for controls. The ‘To avoid irregularities in sing 
© 
Minutes 
20 40 60 $0 0 120 140 60 r 
t——TIrradiation Began 
Kic. 2. Diagram showing the program of exposure and insemination of the egg samples. T] 
sent the different durations of exposure and the circles show when portions of each sat 


nated after irradiation. 


sea water volume of the remainder was re 
duced to a depth of 0.5 cm. in a Stender 
dish, in which the eggs were irradiated. 
The sample of eggs (containing several 
thousands), thus arranged, was taken to 
the roentgen tube and placed in position for 
irradiation as described above. Irradiation 
began at once and the time was noted 
carefully. Portions of the egg sample were 
removed at intervals of 5, 10, 20, 40 and 
60 minutes with a small pipette (the water 
volume being restored after each removal). 
Accordingly, there were then six samples of 
eggs which had received doses of radiation 
proportional to the times of exposure. Each 
of these, upon receiving its full time of 
exposure, was subdivided immediately into 


t 


and to increase the precision 
minus one minute, the following pi 
was carried out: Kach of the 4 


mentioned above was subdivid 
Syracuse watch dishes, thus 

samples in all. Each group of six was ai 
ranged on the table in two rows 

dishes each. One of these samp! 
watched under the microscope unti 
peared that 40 to 45 per c¢ 
had divided. Then about thre 

per cent formaldehyde in sea water w 
dropped in each of two dishes, and tl 
was recorded. The formaldehyd 


‘nt of 


killed the eggs almost instantly 
served them for future examination. Th 


eggs in the second two dishes w 


| 

| 
killed 
| 
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f 4.26 
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97.26 
Nii it after nae \ W seminated. 
two minutes later in the same way, and and determine bv actual counts within 
after another two minutes those in the 


third pair of dish S were killed. lt WaS DOS 


sible then to return to the se after 


gos 
of all 288 samples had been similar ed, 
W 


which two minute period each sample had 
reached 50 per cent cleavage. Duplicate 
samples in each group made it possible to 
avoid doubtful decisions within a single set. 
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The actual interval between the time when 
the eggs were inseminated and the time 
of average cleavage was determined by sub- 
traction. 
RESULTS 

Complete results will be given for a typi- 
cal experiment. Table 1 presents the data 
which give the actual cleavage time for 
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Fic. 3. Curves showing the actual cleavage time of eggs at different times for both 1 
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circles represent the actual experimental 
points. The lower curve in the graph 
(marked 0 min.) shows the cleavage time of 
eggs that had not been exposed to radia 
tion. If the irradiation effect alone is to b 
considered, the cleavage time of the con 
trols at the various points must of Course 
be deducted from the corresponding cleay 
— 
20m 


min 
diation Began Wh we 
L i 
4 8° 


and samples that have had different exposures of roentgen rays. 


eggs which have received different doses of 
radiation and shows how the cleavage time 
varied following irradiation in each case. 
These same data are plotted graphically in 
igure The scale on the abscissa repre 
sents the time in minutes after irradiation 
began, while that of the ordinate represents 
the actual interval in minutes between the 
time of insemination and the time when 
so per cent of the eggs have cleaved. The 
horizontal dash lines indicate the durations 
of exposure for the different samples. The 


the irradiated egg he 
smoothest possible curve was theret 


time of 


age 


drawn through the various points for the 
controls, and proper values wer 


this for the control cleavage ti s to be 
subtracted respectively from the actual 
cleavage time for the irradiated samp! 


All these data are given in Tab! 


the resultant values are given Pabl 
* In part 

i ) i 
nilar conditio Va ) 

than shown her ,and ir or 
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| 
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The results are shown graphically in Figure 
Ay with the smoothest possible curves 
drawn through the points. 


DISCUSSION OF RESULTS 


sy inspection of the curves in Figure 4, 


it is seen that the degree of etfect, which 1s 
measured at the end of each exposure, is 


r 
x 

F 

e le a wren Lag 

8 
4 | Wl i 
til 


reduced as the period of time is ased 
between the end of irradiation and the time 
when the eggs are inseminated. In other 
words, the prolongation of cleavage time 


which was caused by the radiation de 
increases after th 
he 


only a function of 
the quantity of radiation given but 


creases as time 


admin 
istration of the radiation. 


Wation 
effect 1s, 


theretore, not 


also a 


function of the time during which very 
can tak place. his being true, poss! 
ble to obtain the same degree of effect in 
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several different ways. For example, in 
Figure 4, suppose we consider a prolonga- 
tion of cleavage time of twenty-five min- 
utes. This effect may be produced by four 
ditferent procedures: (1) by exposing the 
eggs for ten minutes and inseminating at 
once; (2) by exposing them tw enty minutes 
and inseminating forty-three minutes after 


T T 
4 
oO mn Exposure J 
vere inseminated 
40 8c 40 
inged to show only t tects of the radiation cn the 


irradiation began: 


3) by exposing them 
forty minutes and 


inseminating 120 min- 
utes after irradiation began, and (4) by 
exposing them for 60 minutes and insemin- 
ating 190 minutes after irradiation began. 
Thus, it is clearly evident that recovery 
as well as the affecting agent must be con- 
sidered. It here that 
the data, as presented, are based on the 
idea that the effect 
of insemination. In 
mined until so per 


should be stated 
is measured at the time 
reality, it is not deter- 


cent of the eggs have 


— 
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divided. This and other factors must be 
considered in interpreting the significance 
of these results. 

In consideration of the recovery process, 
it is evident that the degree of effect, at 
any time after irradiation, will depend 
upon the rate at which recovery takes 
place. The similarity and arrangement of 
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relationships indicate two things in regard 
to the rate of recovery: (1) that it is 
governed by the exponential law and 
that the rate of recover) is the same for 
any degree of effect produced. Such rela 
tionships are indeed exact and cannot be 
fully established for the process under con 
sideration on the evidence presented here. 


TABLE III 


Minutes Exposure 


Min.* 


* Minutes after irradiation began when eggs were inseminated. 


the curves (Fig. 4) suggest, among other 
things, that the rate of recovery might be 
the same for any degree of effect produced. 
This relationship between the curves may 
be verified by plotting these same data on 
semi-logarithmic graph paper. If this rela- 
tionship should exist the curves will be 
parallel. Such a plotting is shown in Figure 
s. In general they fall according to this 
plan, and moreover, the points for each 
curve fall roughly in straight lines. These 


However, that such a finding is not entirely 
coincidental is shown by Figure 6, which is 
a similar plotting of a set of data obtaine 
from an entirely different collection of 
eggs on another day. Here again the data 
fall roughly in straight lines that are par 
allel. 

On examining the data in these tw 
periments carefully, one finds an indication 
that a straight line through the experimen 
tally determined points, plotted to a semi 
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logarithmic scale, is not the curve that 1s 
best adapted to the points. In Figure 6 it 
will be found that the first and last points 
for each curve have a tendency to appear 
above the line. This would indicate that 
the curves should be slightly concave up- 
ward. The same tendency is present in the 
data for Figure 5, especially if the slight 
dip is not made in the beginning of the con 


trol curve of Figure 3 (which of course in 
fluences all of the values shown igure 
fits the 
data fairly well, but there are rather few 
experimentally determined values for It. 
However, considering the fact that the data 
as obtained were subjected to the influence 
of a number of factors such as experi 
Variation, variation in room ten 


¢). The control curve of Figure 


nental 
perature 
during the experiments, changes that may 
have occurred during the exposure time 
and between the time of insemination and 


the time when so per cent of the eggs di 
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vided, etc., it seems remarkable that they 
should conform as closely as they do to any 
definite organization. Whether or not the 
best adapted curves have precisely the 
character that has been assigned to them 
here and whether or not they have the 
relationship to each other that has been 
indicated, is perhaps not so important just 
now as the establishment on definite ex- 
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“ic. 6. A set of values similar to those shown in 


Figure 4 obtained from a different experiment and 
plotted to a semi-logarithmic scale. 


perimental evidence that recovery from 
certain irradiation injuries, at least, actu- 
ally takes place in organisms in a definite 
way very soon, if not immediately, after 
the irradiation effect is produced. From the 
evidence available here there seems to be 
little doubt that this is true. 
SUMMARY 

1. A biological response to radiation has 
been found in the first cleavage of the eggs 
of Arbacia punctulata which gives quantita- 
tive results with a fair degree of precision. 
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2. The nature of the response is such 4. This indicates that as soon as any ir 
that the change resulting from the irradia- radiation effect has been produced, a 
tion is manifest within the time required 


ia 
ess of recovery begins, which seems to bx 
for the first cleavage to take place (meas- independent of the magnitude of the effect 
ured from the time of insemination). 

3. The degree of this effect has been 

wish to express my appreciation to Dr. G. | 

shown to be not only a function of the radi- ._ ,. showy 

for his helpful criticisms and constructis 
ation administered but also the time in- (tions and to Miss Dorothy Francis and Miss D 
tervening between the time irradiation 


Smith who have assisted in carrying out t 
ends and the time insemination takes place. 


and governed by the exponential law. 
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LIPIODOL INJECTION OF UTERINE CAVITY IN 
HYDATIDIFORM MOLE 
CASE REPORT 
By RALPH L. LOCHRY, M.D., St. Vincent's Hospit 


INDIANAPOLIS 


URING the past decade many reports 

have been made of the use of opaque 
solutions in the uterine cavity for roent- 
genography as an aid in diagnosis. Numer- 
ous conditions have been determined in 
which opaque solutions (lipiodol being the 
medium of choice) have helped decidedly 
in diagnosis. But little or no mention has 
been made of the condition herein reported. 


Mrs. J. B., aged twenty-three, referred by 
Dr. H. F. Beckman. Patient came under obser 
vation December 14, 1929. Temperatur 
F.: pulse, I blood pressure, last 
period October 7 1929. History of previous ill 
ness irrelevant to case. Menstruation began at 
the age of fourteen, always regular, twenty 
eight day type, three days’ duration, scanty 
flow. Since November 13 has had slight irregu 


lar bleeding, at times a gush of blood. Slight 
sacral discomfort, but no cramping. Nausea 
rather distressing, vomits frequently during the 
day. No headaches; no constipation. kxamina 
tion of head, throat, chest and abdomen, neg 
ative. 

Pelvic examination reveal uteru ize Of 


eight weeks pregnancy, sharply flexed ventrally 
and high in pelvis. Cervix shows slight erosion 
anteriorly. 

Patient was confined to bed with dietary ang 


sedative treatment for nausea and vomiting. 


Bleeding disappeared except for asional 
spotting which at times amounted to as much 
as one-half ounce of blood, still without cramp 
ing or pain. 

On December 24, patient was allowed to sit 
up in bed, when bleeding again ensued but again 
subsided with more complete rest. Slight bleed 


re 
ing again appeared during following days and 


Inspec tion of cervi rev ealed external some 
. Cervical 
canal was easily provoked to bleed; was treated 


what patulous but internal os closed 


with mercurochrome. 

On January 7, 1930, patient was sent to hos 
pital. Exposure of cervical canal showed same 
condition as previously, only internal os now 
permitted applicator to pass, and exploration of 
uterine cavity revealed same not completely 
filled with contents. It was possible to explore 
recessions from internal os. During all of this 


IS Pita 

, INDIANA 

time discharge was watched carefully for any 
abnormality, but none was found. Growth of 
uterus was decidedly more rapid than that of 
normal pregnancy. No rice-like bodies having 
been found, and uterine cavity not being com- 
pletely occupied by contents, roentgenography 
was resorted to in the hope that we might find 


shadow of fetal skeleton. None being apparent 
and the patient’s condition justifying surgical 
interference, injection of the uterine cavity was 
advised. The usual technique was employed and 
lipiodol was carefully injected. Numerous films 
were made during injection, the last being made 
after 100 c.c. had been injected. When the can- 
nula was withdrawn three small rice-like cysts 
were recovered. These made diagnosis of hy- 
datidiform mole certain. 

A roentgenogram (Fig. 1) is shown and report 
made to add another possible use of lipiodol in 
uterine conditions. 

The uterus was evacuated January (4, and 
patient made an uneventful recovery. She has 
had no bleeding, menstrual or otherwise, up to 
April 15, 193 
FURTHER NOTE: Since reporting this case in 
1930, the patient has had another pregnancy 
and has been delivered of a normal child, with- 
out complications. 
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PRIMARY CARCINOMA OF THE LUNG 


W! {ke THER or not the increase of pri 

mary carcinoma of the lung is actual 
or apparent, it occurs with suffcient fre 


quency in every large hospital to warrant a 


familiarity with its various clinical mani 
festations, and the roentgenologist should 
keep constantly in mind the fact expressed 
by James Maxwell of London that ‘“‘the 


thorax 1S assuming Mcreasing 1n pe rtance 


as the primary site of malignant ase, 
and “‘the condition 1s important t only 
because of its malignant nature but also be 
Cause it 1S one of the ‘leade rs’ in tn UTave 
diseases of the lungs 1n persons pa iddle 
age.””! Clinically, it 1s in its earl wes a 
disease of symptoms rather than ind 
contrary to what 1s generally be 1, it 
runs 1n many instances a chron rse, 
the patient giving a history of a cough with 
a slight expectoration of blood early in the 
diseass lt 1S just the S¢ shiht earl ifes 
tations which should put the examiner on 
his guard and he should keep constantly in 
mind the possibility ot the proces cing of 
i malignant nat l'ntil we a tven 
ologists beco \la iptly 
Said, ‘“carcinoma-ot-the-lung-mn we 
may expect to overlook many ea ilig 
nant processes he lungs. Its Matin 
th rature Lil! with genic 
carci! 1 tor ich ittention d 
1eSIS a tastasis an ttle 
toa ription of th irly ch vhich 
might be encountered in bronch c cal 
cinomata. Primary carcinoma of lung 
orig tes in the bronchial muc ound 
or near the hilus of the lung a arly 
stages It may not show an abnorn Ladow 
until the growth has spread into the sur 

W. | | 
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rounding tissues or has grown into and ob- 
structed the lumen of a bronchus, causing 
an atelectasis, simulating the roentgen ap- 
pearance caused by a foreign body in the 
bronchus. This process may be only mini- 
malin amount or may involve a whole lobe 
or an entire lung, or it may be so slight in 
its manifestations as to suggest only a 
pneumonitis in the obstructed area of the 
lung, or the lung may exhibit an appear- 
ance on the film of being incompletely 
aerated as compared with the normal side. 

There is no more brilliant chapter in 
roentgenology than its development in con- 
nection with diseases of the chest, particu- 
larly tuberculosis, and while in this par- 
ticular field of endeavor much has been 
accomplished, more remains still to be 
done. If the roentgenologist, however, ap- 
plies the knowledge gained from the study 
of pulmonary tuberculosis to a more criti- 
cal study of the films with regard to the 
possibility of a given process being of a 
malignant nature, it is not within the realm 
of the unreasonable to suppose that cases 
of primary bronchogenic carcinoma may 
be diagnosed earlier. While the roentgen 
manifestations of tuberculosis are fairly 
typical, those of bronchogenic carcinoma 
are atypical, and when the roentgen signs 
are atypical in a patient of carcinoma age, 
this should immediately attract the atten- 
tion of the roentgenologist. While he may 
not be able to draw a definite conclusion 
trom the roentgen appearance alone, the 
information gained would facilitate the di- 
agnosis in that the patient could be sub- 
jected to intratracheal injection of lipiodol 
as well as bronchoscopic examination, 
wherein lies definitely the possibility of an 
early diagnosis. With a more widespread 
use of the bronchoscope it is to be hoped 


that these cases of bronchogenic carcinoma 
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will come earlier for treatment. It is true 
that in the treatment of bronchogenic car 
cinoma much also has to be done, but with 
the newer methods of thoracic surgery com 
bined with radium and roentgen therapy, 


particularly the more recent application of 


radon tubes as advocated by Pancoast, 
Pendergrass and Tucker,’ these hitherto 


fairly hopeless cases may 


amenable to treatment. 
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SOCIETY 


PROCEEDINGS, CORRESPONDENCE 


AND NEWS ITEMS 


Iiems for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


UnirepD STATES OF AMERICA 


AMERICAN ROENTGEN Ray Society 

Secretary, Dr. E. P. Pendergrass, University Hospital, 

Philadelphia, Pa. 

Annual Meeting: Detroit, Mich., Sept. 27-30, 1932. 
AMERICAN COLLEGE OF RADIOLOGY 

Secretary, Dr. Albert Soiland, 1407 S. Hope St., Los 

Angeles, Calif. 

Annual Meeting: Milwaukee, Wis., 193 
SecTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr.G.W.Grier, Jenkins Arcade, Pittsburgh, Pa. 
Annual meeting: Milwaukee, Wis., 1933 


RADIOLOGICAL Society OF NORTH AMERICA 


Secretary, Dr. D.S. Childs, 607 Medical Arts Bldg., Syr 
acuse, N 
Annual Meeting: Atlantic City, N.J., Nov. 28-Dec 


2,1932. 

RADIOLOGICAL Section, Los ANGELES County MEDICAL 
SocIETY 
Secretary, Dr. D. R. MacColl, 2826 S. Hope St., Los 
Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. C. H. Heacock, 20 S. Dunlap St., Mem 
phis, Tenn. 

Annual meeting: Birmingham, Ala., Nov. 16-18, 1932. 

ROENTGEN Ray Society 
Secretary, Dr. J. J. Masterson, 401-76th St., Brooklyn, 
Meets monthly on first Tuesday, October to April. 

BuFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 61 
Niagara St., Buffalo, N.Y. 

Meets second Monday of each month except during 
summer months, place of meeting selected by the host. 

CuicaGo ROENTGEN SOCIETY 
Secretary, Dr. George M. Landau, 660 Groveland Park. 
Meeting second Thursday of each month October to May 
inclusive at Virginia Hotel. 

CINCINNATI RADIOLOGICAL Soci! 

Secretary, Dr. H. G. Reineke, Christian R. Holmes 
Hospital, Cincinnati, Ohio. 
Meetings held monthly 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. M. A. Thomas, Medical Arts Bldg 
Meetings are held at 6:15 p.m. at the Cleveland Cham 


ber of Commerce Club rooms on the fourth Monday of 


each month from October to April, inclusive. 

Detrroir RoENTGEN Ray anpD Raptium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital 
Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building 

FLroripa RADIOLOGICAL SOCIETY 
Secretary, Dr. W. McL. Shaw, 418 St Bld 
Jacksonville, Fla. 


Meetings held twice a year, May and November. 


RADIOLOGICAL SocIETY 
Secretary, Dr . L. M. Hilt, Myers Bldg., Springfield, III. 
Regular meetings held quarterly. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 
Annual meeting each February 22 in Indianapolis. 
MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
waukee, Wis. 
Meets first Friday in October, December, February and 
April. 
Place of meeting designated by the president. 
MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn 
New EnGLanpD RoentTGEN Ray Societ\ 
Secretary, Dr. Thomas R. Healy, 
Boston, Mass. 
Meets monthly on third Friday, Boston Medical Library. 
New York Society 
Secretary, Dr. J. Bennett Edwards, Englewood Hospital 
Englewood, N. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:30 P.M. 
CentTrRAL New York ROeEnTGEN Ray Society 
Secretary, Dr. M. T. Powers, 250 Genesee St., Utica, N. Y. 
Three meetings a year—January, May and November. 


370 Marlboro St., 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. FE. Reiley, Clearfield, Penna. 

Next Meeting: Philipsburg, Pa., May 18-19, 1932 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Karl Kornblum, 3400 Spruce St. 

Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thomson Hall, College of 
Physicians, 19 S. 22d St. 

RocHEsTER RoENTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. 

Meets monthly on the first Friday evening at 7:45 at the 
Rochester Medical Association Building. 

Sr. Lours RoEntGEN 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets first week of each month. Time and place of meet- 
ings designated by president. 

Texas RADIOLOGICAL SociETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 

University oF MicHiGAN RoenTGEN Ray Society 
Secretary, Dr. C. C. Taylor, University Hospital, Ann 
Arbor, Mich. 

Meets first and third Wednesday evening of the month 
from October to June, at 8 o'clock in the amphitheatre of 
the University Hospital. 


Secretaries of Societies not here listed are requested to send 
the necessary information to the Editor. 
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VirGINIA RoENTGEN Ray 
Secretary, Dr. Wright Clarkson, 205 
Petersburg, Va. 

Meets annually in October. 
Next meeting: Richmond, Va., October, 1932. 


S. Sycamore St., 


CuBA 
SociEDAD CUBANA DE RaDIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


BritisH EMPIRE 


British Instirute oF RapioLtocy INcORPORATED WITH 
THE RONTGEN SOCIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck 
St., London, W. 1., or as advertised. 

ELecTRO-THERAPEUTIC SECTION OF THE Royat Sociery 
or Mepicine (ConFineD To Mepicat MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1. 

Section oF RapioLtocy anp Mepicat Ececrriciry, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEpIcAL AssociaTION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 

SecTION ON RapioLocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto 
Ont. 

Section, New ZEALAND BritisH MeEpIca! 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ 
church. Meets annually. 


ConTINENTAL Europe 


BELGIAN SocieTy OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Allies, 134, Louvain 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 
DE Rapio_ocie MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société Suisse DE RapioLocie (SCHWEIZERISCHE RONT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. 
Meets annually in different cities. 
Sociétfé Francaise D’ELECTROTHERAPIE ET DE Rapio! 
MEDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RapI- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German Univ 
Prague, 11/52. 
DeutscHe RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 
Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 


A. Grosjean, La 
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Permanent secretary, Professor Dr. Haenisch, Klo} 


strasse 10, Hamburg, Germany. 

Siip-unD WESTDEUTSCHE RONTGENGESELLSCHAI 
Meets annually in different cities 

Norb- UND OsTDEUTSCHE ROENTGENGESELLS¢ 
Meets annually in different cities. 

Dutcu Society oF ELECTROLOGY AND ROEN 
Holds two meetings a year in Amsterdar 
Spring, and one in the Fall. 

Societa ITALIANA Rapio.ocia MEDICA 
Secretary, Professor M. Ponzio, Universit 
Turin. 

SOcIETATEA ROMANA DE RADIOLOGIE s!I ELE« 
Secretary, Dr. Oscar Meller, Str. Banul M 
Bucarest, Rumania. 

Meets second Monday in every month w 
tion of July and August. 

Att-Russtan RoentrGen Ray A 
USSR in the State Institute of Roentgenol 
ology, 6 Roentgen St. 
Secretaries, Drs. S. A. Reinberg and S.G.S 
Meets annually. 
LENINGRAD ROENTGEN Ray Society 

A.G 


at o' clo 


Secretaries, Drs. S. G. Simonson and G 
Meets monthly, first Monday 
tute of Roentgenology and Radiology, I 
Moscow RoentGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssar 
Konobejevsky. 
Meets monthly Monday 


place of meeting being selected by the So 


on the first 
Po.isH Society oF RADIOLOGY 
Kochanowski 16 G 
Warsaw. Meets annually. 


Secretary, Dr. Jan. 


~ 
“~ 


Warsaw Section, Socier’ 
Secretary, Dr. B. Krynski, 11 Zi 
Meets once a month except in the sum: 

SCANDINAVIAN ROENTGEN SOCIETIE 
The Scandinavian roentgen societies have f 
association called the Northern Asso 

second year 

Association. | 


lowing societies, with exception of the D 


Radiology, meeting every 


countries belonging to the 


meets every second month except in the su 
Society oF Mepicat. RADIOLOGY OF SWEDEN 
Meets in Stockholm. 
Society oF MeEpIca! 
Meets in Oslo. 


RADIOLOGY IN NoRWA 
Society oF Mepicat RADIOLOGY IN DENMA 
Secretary, Dr. G. Biering, Copenhagen 
Meets on the second Wednesday of ea 
October to July in Copenhagen, at 8 o’cl 

Institute of Roentgenology. 

Society OF Mepicat IN FINLANI 
Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 
Hospital. 


Meets first Tuesday each month, October to Ju 


ORIENT 


Japan X-Ray ASSOCIATION 
c/o Orthopedic Surgery, Tokyo Imperial l 
Meets annually in April. 

KinK1 ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoil 
Japan. Meets bi-monthly on third Sunday. 


OCIATION, Len 
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AMERICAN ROENTGEN RAY 
SOCIETY 
THIRTY-THIRD ANNUAL MEETING 


A trite saying is “In times of peace, pre 
pare for war.” It has been suggested that 
medical men in times of quiet should fit 
themselves for the period when professional 
demands make it difficult to keep abreast 
with the advances in their particular field. 
So now, when there is a relatively limited 
demand for our services, we should take 
advantage of opportunities for instruction 
and for extending our experiences. 

Such an occasion will be the coming 
meeting of the American Roentgen Ray So 
ciety to be held at the Book-Cadillac | lotel, 
Detroit, Michigan, September 27 to 30, 
1932. Those in charge of the arrangements 
are planning a scientific program that will 
bring to those in attendance the latest in 
formation on a variety of subjects through 
men particularly well qualified. 


Many 


stated that the diagnosis of bone lesions 1S 


outstanding pathologists have 
mainly a roentgenological responsibility. 
Phthisiologists have finally accepted roent 
gen diagnosis of pulmonary lesions as a 
method possessing advantages over every 
other procedure and the new active ther 
apeutic measures place still greater re 
sponsibilities upon the roentgenologist. 

Physicians engaged in industrial medical 
practice and the frequently associated 
court and compensation demands are look 
ing more and more to roentgenologists for 
diagnostic and prognostic guidance. 

Gy necologic practice 1S being revi lution 


ized by the application of diagnostic and 


therapeutic methods involving the use of 


roentgen rays and radium. And so on and 
on into practically every phase of medical 
activity. 

The scientific exhibit and the papers and 
discussions being planned will afford those 
attending the various sessions an oppor 


tunity to better fit themselves for the ever 


increasing demands being made on our 
specialty, and in the way of encouragement 


it can be stated that the hotel management 
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is fully conscious of the economic condi- 
tions and their rates have been reduced ac- 
cordingly. 

For these and many other reasons, it is 
hoped that those planning the Thirty- 
third Annual Meeting of the American 
Roentgen Ray Society may expect the ac- 
tive interest and attendance of everyone 
interested in roentgenology. 


A. Evans 
President-elect 


SYMPOSIUM ON X-RAYS AND 
RADIUM 


The American Association for the Ad- 
vancement of Science will hold its summer 
meeting in Syracuse, New York, June 20 
to 25, 1932. On Friday, June 24, a sym- 
posium on X-rays and Radium will be held. 
The following papers will be presented in 
the symposium: 


1. “Differential Action of X-rays, and its 
Bearing on Cancer Therapy.” Dr. G. Failla, 
Memorial Hospital, New York City. 

2. “The Significance of Proper Physical 
Measurements in Interpreting the Biological 
Action of X-rays.” Dr. Lauriston S. Taylor, 
Bureau of Standards, Washington, D. C. 

3. “Effect of X-rays on Germ Cells and 
Heredity.”” Dr. James W. Mavor, Union Col- 
lege, Schenectady 9 N. Y. 

4. “Clinical Observations on the Relative 
Value of Radium and X-rays.” 
Quick, New York City. 

5. “Roentgen Therapy in Cancer.”’ 
Herendeen, New York City. 

6. “On the Nature of the Action of X-rays on 
Living Tissues (Blood Forming Cells).’”’ Dr. 
Raphael Isaacs, Simpson Memorial Institute 
for Medical Research, Ann Arbor, Mich. 

>. “The Death of Yeast Cells by X-rays.” 
Dr. Otto Rahn and M. N. Barnes, Cornell Uni- 
versity, Ithaca, N. Y. 

8. Topic not stated. Dr. R. W. G. Wyckoff, 
Rockefeller Institute for Medical Research, 
New York City. 

g. “Some Quantum Calculations on X-ray 
Therapy.” Dr. Wheeler P. Davey, Pennsylva- 
nia State College, Penna. 


Dr. Douglas 


Dr. R. E. 


| 
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FLORIDA RADIOLOGICAL 
SOCIETY 

The regular annual meeting of the Flor- 
ida Radiological Society was held in Sara 
sota, Florida, May 2, 1932, at the Sarasota 
Terrace Hotel. Dr. Lester W. Cunningham, 
Jacksonville, President of the Society, pre 
sided. Informal presentation of case reports 
and demonstration of interesting roentgen 
ograms featured a morning and afternoon 
session. The following officers were elected 
to serve until the spring meeting, 1933: 
President: Dr. Orion O. Feaster, St. Peters- 
burg; Vice-President: Dr. Frederick k. 
Herpel, West Palm Beach; Secretary 
Treasurer: Dr. W. Mcl.. Shaw, Jackson 
ville. 


X-RAY FILM AS THE PROPERTY OF 
THE PHYSICIAN 


Mary Thocker, Plaintiff, 4-4-32. 
VS Ingham County Circuit 


S. V. Barnum, M.D. & 
R. A. Pinkham. M. D. 
Defendants. 


Court. 
State of Michigan 
Judge Leland W. Carr. 


CHARGE TO 
THE Court: 
Gentlemen of the Jury, This is rather an in 
teresting case in some of its aspects. But as | 
view the situation it resolves itself into a ques 
tion of law. 


rHE JURY 


Now it appears that these x-ray films were 
taken by Dr. Pinkham; he had them in his 
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possession at the time that this action wa 


stituted. There is, however, no showing the 
case that these x-ray films at the time of th 


institution of the suit or at the present t h 
or have any intrinsic value whatever. R 
lies to recover property that has vali It w 
not lie to recover something that has 1 va 
and as I say there is no proof of value 
ing these x-ray pictures or films. 

\nd then we come to the questior 


by this matter of failure to prove value. Wher 


x-ray films or pictures are taken by a phy at 
is there any implied undertaking on th 

the physician taking such picture 

will be turned over to the patient? TI 

puted evidence in this case is to th 

it is customary that such films be 

the physician who has taken them, —retair 
by him as a part of his record con 


case; retained, I suppose, on the san 
on the same theory that he retains hi 
ture chart that he has made or other 1 
cerning the diagnosis or treatment of 
That testimony stands undisputed 

ord. I think it must be conceded that 

lishes an uncontradicted custom t 


concerning the subject matter of this ca \r 
that as a matter of law it must be 
where x-ray pictures are taken by a ] ar 
under the circumstances such as 


taken under by Dr. Pinkham in thi 
is no implied undertaking to turt 
over to the patient. 

It becomes the duty of the 
to direct you to return a verdict of 
as to both defendants and the clerk w 
the verdict. 


90 
| 
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ABSTRACTS 


McIntyre, Mary C.: Pulmonary syphilis 
KGas Moniz, Lopo pe and AL- 


MEIDA Lima: Angiopneumography 


Abdomen 


GuTMAN, René A., and 
A simple procedure for studying the folds 
of the gastric mucosa in 

Haver, E.: The visualization of the gastric re- 
lief in the supine position rr: 

ImBERT, RENE: Linitis and gastric calcification 

GrONINGER, J.: The roentgen symptomatology 
of the operated stomach 

OpPENHEIMER, ALBERT: The roentgen signs of 
so-called chronic appendicitis 

SCHMIDTLEIN, Ernst: On the active mobility 
and the mechanism of evacuation of the 
appendix 

Piotr, Etienne, and Picarpa, J.: Roentgen 
contribution to the diagnosis of appen- 
dicitis and ileocecal perivisceritis 

Skeletal System 

ScHMORL, G.: Anatom 
osteopoikilosis 

Lyon, Ernst, and Marum, Gort ties: Dis- 
eases of the epiphyses of the vertebral 
body 


nndings ina 


JANKER, Ropert: Persisting apophyses of the 
vertebral column 

Boumic, R., and Prévér, R.: Comparative ex- 
aminations on the pathology and roent- 
genology of the spinal column 

Dausset: A new case of calcified nucleus pul- 

posus 


WAGONER, 


GEORGE, and COHEN, BERNARD 


N. E.: Osteochondritis dissecans 

SCHWENTKER, FRANCIS F.: Cystic tuberculosis 
of the bone ; 

NEALE, A. Vicror, and ALLEN-Pricg, E. D.: 
Chondrosarcoma of the fibula 

SEIFERT, E Some misformations in the 
shoulder joint 

Beur, F.: On familial shortening of the fingers, 
brachydactyly, clinodactyly 

Duccan, LeRoy B., and ;, LEON: 
Syphilis of bone resembling osteitis de- 
formans 


BROMBER( 


PETRIGNANI, Rocer: Evolutive and stabilized 
forms of Pellegrini-Stieda’s disease 

STELIAN G.: 
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Abstracts of Roentgen 


Harmon, Paut H., and McKenna, Hucu: 
Primary myelogenous sarcoma compli 
cating cystic disease of the humerus g2 

Blood and Lymph System 

SGALITZER, M., V., and Demet, R. 
Visualization of the veins in the roent- 
genogram by means of a contrast medium 923 


General 
Brainsrorp, James F.: 

Engiand 
JAUBERT Dt 


Hydatid disease in 
Beauyeu, A., and Biocn, FE. A 


case of Klippel-Feil’s syndrome 


ABSTRACTS OF 
RADIUM L 


and Radium Literature 


ROENTGEN AND RADIUM THERAPY 


FERDINANDO: Intrathoracic 


severe stenosis of the esophas 
trachea cured by roentgen rays 
Hore! DER, Hans: Local by and aft 
of roentgen rays 
MeELDOLEs!I, GASTONE: Roentgen diag? 
treatment of bone metastases f1 
thelioma of the breast and uterus 
and ZuppinGeR, A 


examinations 1n 


GLoor, WALTHER, 
Blood 


tional irradiation 


protract 


ROENTGEN AND 
ITERATURE 


ROENTGEN DIAGNOSIS 
NECK AND CHEST 


Dunuitt, T. P. Carcinoma of the thyroid 


gland. Brit. F. Surg., July, 1931, 79, 83-113. 

The pathology of carcinoma of the thyroid 
is discussed. The author’s classification is sim 
ple, comprising the scirrhous type, the papillif 
adenocarcinoma, and the malignant 
adenoma. The first named type is very rare. 


erous 


Thyroid epithelium undergoes hyperplasia either 
in the attempt to cope with demands 
upon it or as a response to stimulation, and this 
proliferation may be either papilliferous or follic 
ular in type. The author suggests that the de 


made 


gree of proliferation determines whether we are 
dealing with a condition which appropriate 
treatment would relieve, with a benign neo 
plasm, or finally, with invading or disseminat 
ing growths. Those assuming a papilliferous 
type of hyperplasia may become the papillifer 
ous adenocarcinoma while the follicular type 
leads to malignant adenoma. 

The author’s 
therapy is very encouraging, 14 cases 


experience with roentgen 
being 
treated with decided benefit, taking into con 
sideration the slow rate of growth of these tu 


radium. 
Treatment should consist of surgical removal 


mors. Two cases were treated with 
where possible, followed by roentgen therapy. 
The latter without previous surgery seemed to 
be of no avail.—F. H. Decker. 

v. Pannewitz, G. Partielle Schlucklihmung 
als R6ntgensymptom bei Erkrankungen ci 

Osophagus. (Partial deglutition paralysis a 

a roentgen symptom in diseases of the esoph 


Fortschr. a 


Aug., 1931, £4, 17 


agus. 
strahlen, 
The author studied a seri 
various esophageal lesions and 
38.6 per cent there was a prolong 
the contrast mixture at the level 
ulae epiglotticae and sinus pirif 
doubt to partial paralysis of the 
ments of the pharynx, the so-call 
geal paresis.”” The phenomenon vy 
chiefly in case of neoplasms. It 
contention that its visualizati 


able practical importance. — 7. / 
ScHATZKI, R. Die Roéntgendiag () 
phagus und Magenvarizen und 5 


tung fur die Klinik. (The roent 

of esophageal and gastric vari 

clinical significance.) / 

Réntgenstrahlen, July, 193 

The author cle rib ca 
esophagus and cardiac et 
several roentgenograms for 1 


lowing conclusions are reached: | 


examination must conform to t " 
case, the consistency of the bart 
being varied according to Berg. 71 


appearance is that of a disturbar 


mal relief of the esophageal mu 


tuosities, branchings and round 
creased translucency which by tf 
esophagus are occasionally \ uli 
marginal bands. There ts a retat 
passage and especially of the “‘cleat 
esophagus in the involved area. T] 
of this phenomenon at several 


aminations 1s most 


important. [1 


24 
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tinction tO malignancy, the esophagu main- 
tains its normal expansibility.—T. Leucutia. 


Popp, Leonipa. Un caz de arsura gastrica prin 


soda caustica, fara leziunit remarcabile la 


oesofag. (A case of gastric burn from caustic 


soda without marked lesions of the esoph 
agus.) Cluj med., Oct. 1, 1921, 72, 


+ + 


The swallowing of caustic soda, as 1s known, 
results in the majority of instances in a a 
trizing stenosis” of the esophagus The ca in 
which the esophagus remains more ot in 
tact but the burn localized chiefly to the 
tomach are rare. The author was able to ob- 
serve such aca e ina girl twenty-three vears of 
ize, who swallowed caustic soda in a idal 
attempt, and he now presents the roentgen 
findings. The interesting feature 1s that the pa 
tient concealed the history of poisoning that 
the diagnc is Was mad pure lv on the 1 tgen 
ippearal 

Based on the observation of this case, the 
author e| tingul h between two stage t the 
rastric but |) the stage of ulceratio isting 
three to f weeks al 2) the stage it 
rization beginning aft four weeks. In_ the 
first, the picture lominated, as art the 
esophageal manifestations while in th i 
sradual stenosis dev ps. If the involy t 
low alized ( hiefly to the pvi ric region the! lt 
ng stent g1ves a entical appeara th 
that of the steno produced by x 
tapyvio leet . If, however, the ny nt 

confined to the prepyl region, th nt 
gen picture may be that of a neopla his 
latte Was encoul n the author’ a \ 
differentiation wa ma ( the ba t the 
comparative youth of the patient a \ is on 
the tact tl t the | rad ot th lerect a ired 
harp at rular. A cli juesti the 
patient later resulted in the admission that she 
had swallowed ca rte W \ 
ou ly \ vastre ton e 

Isappearal tn mpte Xx 
aminati three vea evealing na 
function of the st ich 

lhe apparent ne involvement of th ph 
agus is explained by the fact that the patient 
had swall wed a very weak olution Ot oda, 
the rapid passage through the esoph pre 
venting a burn whereas the longs nin 
the lower part of the stomach (prepyloric region 
produced the above described finding T. 


Li 
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Apams, W. E., and Livincstrone, H. M. Ob- 
structive pulmonary atelectasis; further stud- 
ies. Arch. Surg., Sept., 1931, 2}, 500-512. 
Three series of experiments on dogs are re- 

lated to determine the cause of obstructive pul- 

monary atelectasis. It was found that if the 
main bronchus of any lobe was _ sufficiently 
treated with a strong solution of silver nitrate 
bronchoscopically . complete stenosis of the 
bronchus occurred eventually, followed by com- 
plete atelectasis of the distal lobe. If a second- 
ary bronchus was so treated, producing com- 
plete stenosis, there was retained secretion and 
dilated distal bronchi but no atelectasis was 
produced in the alveoli. In the third experi- 
ment, it was found that the type of respiration 
played no part in the production of atelectasis, 
disproving a previous publication of the authors 
on this subject. 

hese experiments are in accord with an- 
other recent publication that, at least in the 
dog, there may be collateral circulation of air 
from one lobule to another.—R. R. Rathbone. 


GILBERT. Recherche de la fréquence du “lobule 
accessoire’” de la veine azy gos, a l’occasion 
des examens radioscopiques systématiques 

pour le recrutement de l’armée. (Research on 

the frequency of accessory lobe of the vena 
azygos in systematic roentgenoscopic ex- 
aminations for drafting of the army.) Bull. 


le France, March, 


79, 99-1 


a+ 


During a period of eight years 5 cases of 
azygos lobe were demonstrated in 1000 sys- 
tematic examinations of the chest in recruits. 
[his gives an incidence of § per thousand.—T. 
Leucutta. 


LAMARQUE and Quelques images 
de lobe azygos dont un cas a caractére héré- 
ditaire. (Some images of azygos lobe, one of 

them of a hereditary character.) Bull. et 

Soc. di radi 7. 


IQ31, 79, 359-359. 


nce, July, 


The authors observed 4 cases of azygos lobe 
in a total of 200 pulmonary examinations, an 
incidence of 2 per cent, which is considerably 
higher than usually found. In one of the cases 
the condition occurred in father and son, thus 


being of a hereditary character.—T. Leucutia. 


Jaet, J. Quelques das de lobes azygos patho- 


logiques. (Some ca of pathologic azygos 
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lobes.) Bull. et mém. Soc. de radiol. méd. de 
France, July, 1931, 79, 330-331. 


Azygos lobe was considered for a number of 
years as a simple anatomic malformation. The 
author presents 5 cases in which pathologic 
changes were present. In the first a diagnosis of 
glandular enlargement and encysted pleural ef- 
fusion of the apex was made; in the second a 
pulmonary cavity was suggested, although no 
clinical symptoms were present; in the third the 
azygos lobe was associated with cavitary tu- 
berculosis of the same side, a_ therapeutic 
pneumothorax leading to collapse of all lobes 
with the exception of the azygos lobe; in the 
two other cases a pachypleuritis was demon 
strated.—T. Leucutta. 


Le Bourpe B., and JAvet, J. Les aspects 
radiologiques de la scissure et du lobe azygos 
dans la tuberculose pulmonaire. (The roent- 
gen aspects of the scissura and of the azygos 
lobe in pulmonary Presse 
méd., Nov. 


tuberculosis. ) 
7, 1931, 39, 1623-1625. 

Former studies have shown that pulmonary 
tuberculosis, when localized chiefly to the in 
terstitial connective tissue and to the lymphat 
ic system of the lungs, leads in the course of 
its propagation to involvement of the interlobar 
septa (the so-called tuberculous scissuritis). On 
the other hand, the septa, by having served as 
barriers against the extension of the exudative 
process, may become the seat of a beginning re 
activation of the tuberculosis. 

The authors investigated the changes of the 
septa (scissura) of the azygos lobe secondary to 
tuberculosis and, based on a study of 15 cases 
(out of a total of 580 roentgenograms of pul 
monary tuberculosis), arrived at the following 
conclusions: (1) one may observe the co-exist 
ence of a tuberculous focus with the normal 
image of an azygos septum; (2) the normal 
image of the azygos septum may be obscured by 
the presence of a parenchymatous lesion (in one 
case the azygos lobe was diagnosed only after 
therapeutic pneumothorax); (3) a tuberculous 
involvement of the septum (the so-called scis 
suritis or still better meso-scissuritis of the 
azygos lobe) is encountered quite frequently, 
the image sometimes suggesting false cavita 
tion of the apex; (4) the tuberculosis may in 
volve the azygos lobe (the so-called azygos 
lobitis), and (5) the azygos septum may form 
a barrier arresting the propagation of the tuber 
culous process. 


The authors wish to state, however, that 
they have not yet had the occasion 
the above clinical findings by post-n 
aminations.—T. Leucutia. 


Businco, Orravio, and Carpia, ANTONIO 
Uber die Verteilung der expe | 
Lungenembolie im Réntgenbild. (On the 
tribution of experimental pulmonary embol 
in the roentgenogram.) Fortschr. G 
Réntgenstrahlen, July, 1931, 44, 
The authors performed a seri 

ments to determine the distribution 

nary emboli in dogs following the inject 
opaque substances. Fight cubic cent 

a 20 per cent oily mixture of bismuth we 


jected into the jugular or femoral vein aft 


morphinization and 
every fifteen to twenty seconds until exit 
which occurred within five to fiftee: 

It was found that the injected mat 
reached the lungs in twenty to thirt 
distributing itself chiefly in the basal parts a1 
leading to complete filling of both 
within sixty to ninety seconds. T] 
penetrated in the majority of instan 
right lower lobe and only afterwards t] tt 


roentgenogral 


case of horizontal position the gray 

injected material had an evident infl 

the seat of localization. It seems th that ti 

is a definite relationship between the origin and 
distribution of the emboli in th ng ,; 
Leucutia. 


MELLER, 


mentelle 


and MENKEs, 
Untersuchungen tibet R 
gendarstellbarkeit des | 

(Experimental investigations ot 


OSKA R, 


1 
Aungenbt! 


visualization of pulmonary 
Fortschr. a. d. Geb. d. Réntger 
1931, 197-204. 
The authors performed a 
ments on lung specimens of chil 
to nine years of age to determin 
roentgen visibility of the puln onal 
tissues. For this purpose they soal 
fated lungs taken at autopsy 
a roentgenogram) in § per cent a 
tion fora period of twenty-four hi 
roentgenographed them. As is know: 


acid solution greatly swells the 
tissue. The comparative roentget 
vealed an accentuation of all the lun 


with excellent detail. The articl 
trated with roentgenograms and pl 


XXVIII, Ne 


of the lung specimens as well as with several 
photomicrographs showing the connective tis- 


sue changes.— 7". Leucutt 


DANELIUS, GERHARD. RO6ntgenologie der ob- 


genabschnitte. (Roent 
of the upper portions of the 
lung.) Fo a.da.G 

Nov., ff, 626-634. 


The pt 


eren medialen Lung 


. Rénts 


tblished in a previous article 


see abstract this Journal, 1930, 2}, 96) the re 


sults of his experimental investigations on the 
upper borders of the lungs, as demonstrated 
roentgenologically. There, the conclusion was 
reached that parts of the medial portions of the 
upper lobes are hidden by the mediastinum and 
spine and that consequently lesions occur 
ring in this region may escape roentgen detec 
tion. In the present article the author pub 
lishes a technique of examination which 
this may be obviated. The patient is placed in 

lateral erect position with the arn yn the 
side against the cassette) raised above the head 
and the central ray is directed through the 
supraclavicular fossa of the opposit side 
emerging in the axilla of the side against the 


cassette. 


It was found that the retroesophageal space 
changes its configuration considerab ring 
respiration as a result filling of th iden 
parts of the lungs with air. The best roentgen 


ograms are obtained in deep inspiration. No 


ditterence was ob erved 1n 


changing trom the 


erect to the horiz tal position 2 1 
BARSON\ THEODOR, and ko EIN, 
Ernst. Beitriige zu den Schatt lungen 
im oberen | ungent ld. (Contributior to the 
shadow formations in the upper lung field. 
ae) f 
itine dorsoventral him of the often 
show the apica gion na t he 
linear shadow accompanying the ib 
and corresponding to the pleural cap, a ond 
linear shadow starting from the first later 
ally and running obliquely media the so 
calle medial-obliqu 1adow most 
probably corresponds to the depre of the 
apex. Both of these shadows are norn Chey 
are especially well visualized in the f taken 


with ve ntrodorsal, caudoc ranial i 


In the daily examinations one may encounter 


also other shadow 


the lateral 
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dian caudalward striations is not infrequently 


observed in the region of the apices, corre- 
sponding to an atypical mediastinal space. On 
the other hand, the of the 
median angle of the scapula produced by the 
insertion of the musculus 


rounded shadow 


serratus anterior may 
lead to intensification of an eventual area of 
infiltration. An increased from a 
very deep supraclavicular fossa may produce 
confusion with a peripheral cavity whereas the 
insertion of the sternocleidomastoid muscle on 
the first rib may simulate a pleural band.—T. 
Leucutia. 


translucency 


ZDANSKY, Ericu. Lungen-R6ntgenbefunde bei 
bronchiale. (Roentgen findings in 
the lungs in bronchial asthma.) Fortschr. a. 
d. Geb. d. Réntgenstrahlen, May, 1931, 4}, 


$9}. 


\sthma 


The systematic roentgen of the 
chest in 7 ‘onchial asthma revealed 
: Cases of severe asthma 
without emphysema are not rare; increased 
bronchial markings are observed as a result of 
thickening of the bronchial walls from chronic 
bronchitis; adhesions of the diaphragm and 
mediastinum are ‘ncountered. Of 
may occur (a) 
thickening with or without bron- 
chiectasis, (4) indurative hails with fresh 
infiltrative processes, circumscribed infiltra- 
tions which may produce no clinical symptoms, 


7) miliary foci 


cases of br 


the following findings 


fre que ntly 
the nonspecific processes, 
indurative 


due to bronchiolitis, (e) numer- 

of confluent infiltra- 
presenting a peribron- 
chial arrangement, as the result of advanced 
bronchitis. 


ous various sized areas 


tions, not infrequently 


luberculous changes w 
cent of all is not a larger 
percentage than that of non-asthmatics of the 


ere observed in 50 per 
asthmatics, which 


ame age and social position. Likewise the type 


and course of the tuber« 
remained 


ulous manifestations 
uninfluenced, tuberc cavities, 
for example, as in non- 


] 
ulouUus 

< ntl 
as frequently 


isthmatics. A tuberculous allergic 


occurring 
genesis of 
binant asthma could not be demonstrated. 

Changes in the hilar glands were 
rarely and then mostly 


found only 
in the cases with tuber- 
complications. It appears, therefore, 
that the effect of p1 ‘e of the enlarged hilar 
glands in provoking bronchial asthma is ques- 
tionable. T. Leucutia 

FINDLAY, LEONARD, and GRAHAM, STANLEY. 


Irch. Dis. Child- 


ulous 


Prognosis in bronchiectas! 


Keb., Ig3zI, 0, I 


| 


gi2 


The authors rely upon the intratracheal in- 
jections of lipiodol as a routine aid in the diag- 
nosis of bronchiectasis. They have observed 32 
definite examples of this disease, of which 7 
have died from bronchiectasis and 5 from oper- 
ative interference or other complications. Four- 
teen cases have been observed from three to 
six years and in 3 of these where the degree of 
dilatation was slight the preexisting bronchiec- 
tatic condition disappeared. Their experience 
differs from those of Nobecourt and Hutinel in 
that the healed cases revealed an average age of 
onset which was several years later than the 
average age of the whole series. The prognosis 
is grave and the duration of the illness is of no 
prognostic aid.—F’.. H. Decker. 


Bonnicer, M. Ein Testraster fiir Lungenauf 
nahmen und die Grenzen der réntgenologis 
chen Darstellbarkeit feinerer tuberkuléser 
Herde. (A test grid for lung exposures and 
the limit of roentgen visualization of finer 
tuberculous foci.) Fortschr. a. d. Geb. d. Rint 
genstrahlen, July, 1931, 44, 108-113. 

The author constructed a grid consisting of 
parallel aluminum strips 1 mm. wide (of from 
0.2 to 0.3 mm. thickness) embedded at 1 cm. 
distance from each other in cardboard. This is 
placed on the roentgen cassette during the 
roentgenography of the chest. The method has 
the advantage that the aluminum strips which 
in normal individuals show only faintly permit 
a comparison of the quality of roentgenograms 
taken at various intervals and of the anatomic 
specimens of the lungs with the original roent 
genograms. It was found that very small tuber 
culous foci which appeared plainly in the roent 
genograms of anatomic specimens failed to 
visualize in roentgenograms in the living, thus 
indicating that roentgenography has a limited 
value in the very early cases of tuberculosis. 
T. Leucutia. 


Sweany, Henry C., Cook, E., and 
KeGERREIS, Roy. A study of the position of 
the primary cavities in pulmonary tuber 
culosis. 4m. Rev. Tuberc., Nov., 1931, 2%, 
§58—s582. 

In this study a method of geometrical locali 
zations from stereoscopic roentgenograms of 
pulmonary cavities is used. Two hundred and 
sixty-eight cavities were measured in 204 cases 
with respect to size, posterior rib level, per- 
centage removed from the median line, and the 
percentage situated posteriorly. The cavities 
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were situated mostly in the posterior and 
part of the upper lobes and the apic 
lower lobes. About 98 per cent of early cavitis 
seem to be situated on bronchi that are dire: 
rather sharply posteriorly. Most cavities 
situated 1.5 to 3 cm. beneath the pleura cor 
responding to the fourth and fifth order of 
bronchi and consequently nearly all ar 
fraclavicular.”—¥. M. Hilton. 


Doouitt ce. S. EF. A study of tuberculosis in one 
junior high school in Honolulu. 4 R 
Tuberc., Nov., 1931, 24, 491-521 
Of 1,437 students (of age grou} 

eighteen years and above) 75 per cent gave 

positive tuberculin reactions with cutaneou 

and intracutaneous tests carried to d 

1 mg. Roentgen examination of all } 

actors revealed 13 cases of adult 

tuberculosis, and 175 lesions of th lhood 

Nearly all of th 


nonary 


type (including pleurisy). 


later group were latent or nearly hea Phe 
lesions demonstrable in_r entgenogral 
practically identical in the two se) Ch 
was a higher rate of infection among the Cl 


nese. “‘Home contacts’ showed 


many positive reactors. \/ 


DARBOIS and SOBEL. Quelques asp 
logiques de la syphilis pulmonat: Certa 
roentgenologic aspects 
is.) Bull. et 
France, June, 


of pulmonal! pl 
mem. Soc. a 


19, 250-25 
The specific character of pulm nary sy} 

often lack individuality. Clinically as well 

anatomically and roentgenological 

often confused with tuberculosis, tumors, bt 

chiectasis and other conditions ox ring W 

the chest. 

The authors present several ca 
nary syphilis showing some very unusual roent 
genologic aspects. Thus in one of tl 
presence of multiple rounded shadows in thx 
roentgen film of the chest together with a fill 
defect in the prepyloric region of th 
suggested the diagnosis of gastr n¢ ypla 
with metastases to the lungs. The relativel 
good general condition of the patient, th p 
tive Wassermann reaction, and the lu 
tion of the disease finally directed the attent 
toward the right diagnosis of syp!| 


h l 
later was confirmed at post mortem. It 
esting that the institution of antiluetic treat 
ment, although it brought about th my] te 


disappearance of the filling defect of the 


ne 
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ach, failed to influence the pulmonary lesions 
to any appreciable extent, the nodules main- 
taining their size unchanged for a period of over 
two years. 

In the second case the appearance was that 
of a miliary tuberculosis, but here again the rel- 
atively good general condition, as well as the 


positive Wassermann reaction and the com- 


paratively long duration of the disea 


Ssug- 
gested pulmonary syphilis. In this case the in- 
stitution of antiluetic treatment likewise failed 
to influence the a pect of the lesion of the 


chest. 

In a third case sclerosis was the predomi 
nating change producing opacity of the entire 
traction. 
that in such instances the 
contracting syphilis often led to mult 


left hemithorax with peribronchial] 
The authors found 
ple com 
plications, as for example, bronchiectasis 


pleuritis, encysted effusions, pachypleuritis, 
etc. In order to arrive at a correct diagnosis a 
repetition of the examination at various inter 
vals and with various techniques was necessary 

l‘inally, in a fourth case there wa lateral 
opacity of one apex associated w aortic 
ectasia. There can be no doubt that th pacity 
of the lung was the result of scleros| 

In summarizing the subject, the authors 
emphasize the fact that sclerosis is the pre 
dominating factor in most forms of onary 


syphilis, cicatricial deformities neat 


being associated with the active 


n as 
demonstrated on the roentgenograms.—T. 
Le “ul utta . 

MeInryre, Mary C. Pulmonary sy) philis; its 
frequency, pathology and roentgenologic ap 
pearance. ./ Path., Feb., 1921, 77. 258 
Thi article 1 i review of the lit rature on 


pulmonary syphilis and the opinions expressed 
are those of the workers whose papers are re 
viewed. The first portion consists of a historical 
resume of the literature to date, then follows a 
discussion of the 


white 


age and sex in e, the 
ing of the new-born infant. al various 
] 


lung syphilis. The 
the lesions and the pathology are c 


Classincations of 


req ina 
comprehensive manner. 
Of greatest concern to the roentgel ogist 


1S 


the roentgen diagnosis of pulmonary yphilis. 
report | soon after the intr duction 


of the roentgen ray are stated in 


The cases 


sequence. In 


the description of the roentgen findings the 


author states that the roentgen ra\ tablish 
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ation of 


a point of contact between the clinical obser- 
vations and the results at autopsy. The shad- 
ows seen in the roentgenogram may be due to 
fibrosis sufficient to arrest the rays. This fibrosis 
may be in the bronchi, blood vessels or inter- 
stitial tissue of the three sites. The bronchial 
situation is the most common. 

When cardiovascular syphilis already exists 
and questionable shadows are seen by means of 
the roentgen rays the question arises: Do these 
shadows represent bronchial fibrosis or fibrosis 
of the pulmonary artery? In the latter event 
another question then presents itself: Are these 
shadows due to syphilis of the blood vessels 
since it has been stated that syphilis respects 
the integrity of these structures? It has been 
said that when cardiac syphilis exists, primary 
syphilis of the lung is ruled out as a cause of 
the shadows seen. 

In cases of proved pulmonary syphilis, fibro- 
sis in the roentgenogram shows as fibrous tracts 
more or less serrated. These tracts radiate from 
the point where the main lesion is located. 
large cicatricial tracts cast polycyclic shadows. 
The arborescent tracts are fan-like and can be 
traced to their alternate ramifications. Between 
these tracts are shadows due to perilobular and 
interlobular fibrosis. Roentgenologically fibro- 
sis in syphilis cannot be distinguished from that 
in tuberculosis, except that sclerosis localized 
at the hilus, calcification or cavity, point to 
tuberculosis, and peribronchial sclerosis with 
formation of rings points to syphilis. 


The parenchymal shadows remain more or 
less circumscribed and are secondary to the 
sharply defined arborescent tracts. Enlarge- 
ment of the mediastinal nodes or calcified nodes 
and annular shadows may be seen just below 
the hilus. These rings are probably due to 
fibrosis around bronchi and that portion of the 
bronchial tree near the median line and may 
occur in groups of three or four. Following the 
oblique direction of bronchi, one may find 
black, half circles of a more or less elliptical 
shadow devoid of lumen. Arborescent tracts, 
diffuse fibrosis, radiating in all directions from 
and along bronchi even to their termination, 
more or less marked emphysema and an en- 
largement about the hilus, are some of the 
aspects of pulmonary syphilis. It is not impos- 
sible that a secondary disease may be acting in 
a field already affected by syphilis. But in these 
cases there is usually an extreme production of 
fibrous tracts. In some cases calcified nodules 


{ } 
| 
| 


gl4 


or enlarged nodes may be seen extending from 
the mediastinum to the cervical region in an 
uninterrupted chain. 

When the exuberant fibrous tracts join apical 
shadows, causing a more or less homogeneous 
opacity, one should consider that a fibrous 
tuberculosis is grafted on a syphilitic terrain 
and look for parahilar shadows and calcified 
nodules. 

Shadows due to carcinoma will give sharp 
margins, while syphilis has irregular borders. 
Prieumoconiosis resembles syphilis and tuber 
culosis combined. No roentgenologic differenti- 
ation can be made between pulmonary syphilis 
and unresolved pneumonia. No definite points 
of differentiation of pulmonary syphilis from 
other pulmonary conditions can be given with 
the exception of the radiating, fan-like lines 
seen in roentgenograms, located usually in the 
lower lobe, more often in the right side than in 
the left.—R. 8. Bromer. 


Ecas Moniz, Lopo pe CARVALHO, and AL 
MEIDA Lima. Angiopneumographie. (Angio- 
pneumography.) Presse méd., July 4, 1931, 
39; 996 999. 

For some time, the authors have attempted 
to obtain a roentgen visibility of the pulmo 
nary arteries and veins (angiopneumography 
The experiments were first carried out on 
animals (rabbits, dogs and monkeys) by in 
jecting a 40 to So per cent solution of sodium 
iodide directly into the right ventricle. Later, 
the opaque substance was injected into hu 
mans, starting with a concentration of 25 per 
cent and gradually increasing it to 60 per cent. 
The site of injection varied greatly: first the 
vein of the arm on one side, then on both sides 
simultaneously, then the gross veins of the 
neck were tried, only to find that the opaque 
substance had become diffused by the blood 
stream before it could reach the pulmonary 
vessels. Taken as a whole, the experiments in 
the human remained from the 
point of view of angiopneumography, but they 
led to some interesting observations concerning 


unsuccessful 


the physiology of the blood circulation of the 
neck. Thus it was found that there is a balanc- 
ing effect between the deep and superficial 
jugular system, the latter retarding the speed 
of the blood stream in the subclavian vein to 
insure a better drainage of the blood from the 
deep jugulars into the vena cava superior, 
especially when the rush of the blood to the 
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brain and head (through the carotid arteries 
is too great. 

In a second series of experiments, the authors 
tried, again first in animals and then in human 
to inject the opaque substance into the right 
auricle by means of a sound. For this purpose, 


they made a small incision on the vein of th 
arm using a procedure similar to that for in 
travenous injections, and introduced through 
the vein an opaque ureteral sound (70 cm. in 
length), the olive end of which had been 

off, into the right auricle. This manipulation, 
which was done under fluoroscopic control with 
the patient in the sitting position, as a rule wa 
more successful on the left side thar 
right. The only obstacle was encount: 
the region of the external part of the subclavian 
vein, where the sound had a tendency to enter 
the external jugular vein. This was overcome 
by raising the patient’s hand and by occasion 
ally applying pressure with the fingers over th 
clavicular region during the passage of thx 
sound through that portion of the vein. Car 
had to be taken also not to push the end of th 


red 1n 


sound beyond the right auricle, inasmuch a 
this was apt to enter the inferior vena cava 
rather than the right ventricle. When a 

that the sound was in its proper position in the 
right auricle, the injection of the opaque sub 
stance was made as quickly as possible and a 
roentgenogram taken. For the purpose of th 
injection, the authors used two svring 
were adapted to the outer end of the sour 
2 c.c. in size for physiologic serum and the other 
10 c.c. in size for the opaque solution (an aqu 

ous solution of chemically pure sodiun 
in an 80 
physiologic serum was injected first, then aft 
changing the syringes, 5 to 6 c.c. of th 


to 100 per cent concentration 


solution. The roentgenograms were madi 


ing the injection of the last 1 or 2 c.c. of t! ' 
opaque medium. Before withdrawing th 
the 2 c.c. syringe was readapted and agai: 


physiologic serum injected to wash 
maining sodium iodide. 


More recently the authors have substitut 
a specially constructed cardiac sound for tl 
ureteral sound, which somewhat simplifies th 
technique of injection. 


The roentgenograms of the chest revealed a | 

very pronounced increase in the vascular mark 
ings as compared with those without injectior | 
It is probable that a more concentrated solu | 


tion of the sodium iodide or other opaqu 
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stances will further aid in the improvement of 
the procedure. So far, the method has been 
tried only in the normal and therefore nothing 
can be said as to its diagnostic value in patho- 
logic « -ases. No untoward effects were observed 
except for a slight sensation of he at with oc 
casional cough during the time of injection. It 
sugge sted th: it the procedure may prove 
of therapeutic ere in certain well 
cases. T.. Leucutia. 


elected 


ABDOMEN 
René and Nemours-AvuGUSTE. 
Un procédé imple d’etude des plis de la 
muqueuse gastrique. | 


(GGUTMAN, 


\ simple procedure for 
studying the folds of the gastric mucosa.) 


Bu l. ef mem. SOC. ae radiol. med. Fy Ince, 

July, 320-927; also P) méd., 

Nov. 7. 1931, 39, 1621 1622. 

Various procedures were described ror the 


demonstration of the folds of the gastric mucosa 
nearly all of them carrying considerable dif 
ficulties in their practical applications. The 


authors recently introduced a very simple 
spoonful of gelobarium 
with the yolks of two eggs and after adminis 


tering this 


method. They mix a 


to the patient, they let him lie in 
every position both sides, abdomen and back 
to obtain a uniform coat 
g of the stomach. The films are then taken in 


ventral decubitus. The advantage of such a 


for a few minutes 


procedure is that it permits the study of the 
folds of the stomach as well as of the 
bulb and that there 1s 


juodenal 
no deformity of the folds 


produced by the pressure as applie other 
methods. 
In conclusion, the opinion is expressed that 


despite the simpli itv of the method it should be 


used only in well elected cases as, for « xampile, 


early carcinoma, study of the exten of the 
carcinoma, differentiation of an ulcer, etc.—T. 
Haver. FE. Die Darstellung des Magenreliefs in 
Riickenlage. (The visualization of the gastric 
relief in the vine Fortschr. a. a. 


Geb. d. Réntgenst , July, 1931, 44, 79-77: 


The following from Holzknecht’s 
school, has 


been used for a number of years: 
after the first swallow of barium in the 
position the 


erect 


stomach is extensively palpated 
during deep inspiration. The patient is then 


placed in the supine position on the trocho 
scope and films taken without any compression. 
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Several of these films are reproduced and dis- 
cussed in the light of case reports to prove the 
value of the method.—T. Leucutia. 

ImBert, RENE. Linite et calcification gastrique. 
(Linitis and gastric calcification.) Bull. et 
mém. Soc. de radiol. méd. de France, July, 
1931, 79, 351-352. 

The author presents a case of complete cal- 
cification of the stomach with the walls from 
1.¢ to 2 cm. thick. The roentgen appearance 
was that of a porcelain stomach with loss of 
contraction and rigidity. A diagnosis of syphi- 
litic linitis plastica was made in spite of a nega- 


tive blood Wassermann.—T. Leucutta. 


Gronincer, J. Zur Rontgensymptomatologie 
des operierten Magens. (The roentgen symp- 
tomatology of the operated stomach.) Fort- 
schr. a. d. Geb. d. Réntgenstrahlen, Sept., 
1931, £4, 302-319. 

The study is based on a material of 108 cases, 

30 of which were gastrostomies, 18 resections 

according to Billroth 1, 49 resections according 

to Billroth 1, and 11 other types of operations. 

The technique of pre cedure included the ex- 
amination both in thin layer and after full 
filling of the stomach. For the first the graded 
compression was used when studying the anas- 
tomosis itself and the mucosal folds of the 
stomach, whereas for the mucosal relief in the 
vicinity of the anastomosis as well as for the 
loops, examination in thin layer without com- 
pression proved of greater value. The second, 
that is, the examination with full filling of the 
stomach, was found to be of ad 
onstrating the change 
of suture, perigastritis 


vantage in dem- 
s of the wall (niche, site 
, of the size and position 
of the stomach and of the motor phenomena. 
Because of possible adhesions to the transverse 
colon a filling of this organ is also advisable. 
It was found that a more or less typical 
roentgen appearance is encountered in the 
above-mentioned operations. The various types 
are described in detail. As a whole, the mucosal 
relief showed the greatest variation, the changes 
in the region of the anastomosis or at the place 
of resection being of particular importance. In 
one-fourth of the 
onstrated. 


cases a fluid level was dem- 
As to the peristalsis, it was noted 
that the less of the musculature of the lower 
portion of the stomach removed, the more this 
approached its normal type. 


The emptying of 
the stomach through the anastomotic stoma 
followed according to a regular rhythm. Only 
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2 cases of postoperative disturbances of the 
barium passage were observed by the author, 
both being described in detail. 

In studying the roentgen demonstrability of 
recurrences within the operated stomach it was 
found that this is not always easy to accom 
plish. For example,in ulcer the changed mucosal 
relief and the more or less irregular serrated 
borders of the gastric outline often made the 
visualization of a niche impossible. In carcino 
mas, the author never found signs of a local 
recurrence although in 8 cases (out of 14) there 
was evidence of form changes due to extension 
in the surrounding tissues (6 of these cases were 
controlled at autopsy). 

The most difficult problem from the diag 
nostic standpoint was the demonstration of a 
jejunal ulcer in the region of the anastomotic 
loops. Here the association of the direct sign 
(niche) with indirect symptoms (enlargement 
of the efferent loop, sensitiveness to pressure, 
incisure of the greater curvature opposite the 
anastomosis) was of the utmost importance. 

In conclusion, the author emphasizes the 
necessity of the coordination of the clinical and 
roentgen findings, a preliminary knowledge of 
the type of operation performed being of great 
aid.—T. Leucutia. 


OppENHEIMER, ALBERT. Die R6ntgenzeichen 
der sogenannten chronischen Appendizitis. 
(The roentgen signs of so-called chronic ap 
pendicitis.) Fortschr. a. d. Geb. d. Rintger 
trahlen, Nov., 1931, £4, 600-615. 


1. The method of examination consisted in 
the oral administration of the Berg contrast 
mixture and study of the entire gastrointestinal 
tract. In case of non-filling of the appendix the 
examination was repeated after administerin 
castor oil six hours p.c. 


The signs were divided into local and distant, 
the latter being subdivided into adhesions and 
reflectoric changes. 

2. In studying the local signs it was found 
that the fixation and kinking of the appendix 
were of clinical importance only when associ 
ated with disturbed function (disturbed filling, 
emptying and peristalsis), and especially with 


the demonstration of the classical point of 


tenderness. A non-filling, despite the adminis 
tration of castor oil, with sensitiveness in the 
cecal region was indicative of an inflammation. 
In studying the functional disturbances one 
must bear in mind that a disturbed emptying 


of the appendix may also be observe 
ous constipations, especially in those a 
with typhlatony. 

3. Of the distant signs, the anator 
sions in the perityphlitic region wer 
importance. When the adhesions inv: 
site of the appendix this latter wa 


tound at the posterior-medial or less f1 


at the lateral aspect of the cecum, ofter 


1 


to the characteristic picture of snail 
version of the cecum, with secondary 
pain starting, as a rule, twenty hours | 
the empty ing of the cecum commen 
the transverse colon was also invol 
process the pain often assumed a coli 
but when the adhesions extended 
moid the symptoms were consideral 
though sometimes very grotesque n 
pictures were encountered. 

4. The  reflectori sympton 
themselves chiefly in the form of p 
or irritation of the duodenum ot 
spastic contractions of various prot 
colon. The reflux of the barium thi 
ileocecal valve was also thoug 


( 


it t 
origin. 

s. The conclusion ts reached t 
“chronic appendicitis” does not 
clinical and pathologic entity. Th 
testinal symptoms may be prov 
mary or secondary changes of app 
gin. It would seem wiser to 1 
“chronic appendicitis” all those mar 
which occur as a result of an inflan 
filtration or cicatricial adhesion 
pendix region. It is therefore the a 
tention that the simple demonstrat 
formities and fixation of the append 
necessarily indicate a disease of tl 
proper justifying a diagnosis of 
pendicitis,” but that the objectiy 
pain on pressure, etc., must be a 
functional disturbances of the digest 


Li 


ScHMIDTLEIN, Ernst. Uber die akt 
lichkeit und den Entleerungs-n 
des Wurmfortsatzes. (On the acti’ 
and the mechanism of evacuatior 
pendix.) Fortschr. a. d. Geb. d. I 
len, Aug., 1931, 141-162. 

The author studied the motor ph 
the barium-filled appendix follow 
of atropine and pilocarpine which a 
have the best antagonistic action 


hat 


= 


Vor. XXVII, No. ¢ Abstracts of Roentgen 
sympatheticus. The series examined luded 
21 cases. The usual citobarium mixture (2 
tablespoonfuls in Is Ce. ed as 
opaque medium, a filling of the appendix oc 


Water Wa 


curring seven to nine hours p.c. The technique 
of procedure was as follows: (1) a roentgen 


film was taken of the barium-filled appendix; 


2) 0.01 gm. pilocarpine was injected intrave 
nously and a second film taken within one to ten 
minutes; (3) a third film was made within five 
to twenty minutes following the second film, 
and (4) 1 to 2 mg. atropine was injected intra 
venously and the fourth film taken within four 
to fifteen minutes following the injection. The 
study comprised an analy is of the cha ges in 
position, form and shape of the barium-filled 
appendix. \ briet resume of the nnding in all 
21 Cast include 1 in the text, nume roent 
genograms and schematic drawings being used 
for illustration. 

The conclusions are reached that the motor 
phenomena of the appendix depend chiefly on 
the tonus of the muscular layer. Th yximal 


antral portion of the appendix shows, in addi 


tion to this, peristaltic and spast hanges, 
whereas the distal portion appears quite slug 
gish. The increased tonus 1s evidet l by a 
shortening (up to two-thirds) of th 
shadow with widening of the lu ! ana 
straightening of the tortuosities or kinkings. 
As a rule only the proximal third or half of the 


appendix empties, the sluggish distal portion 


nearly always forming the site of sta lhe re 
laxation of the muscular tonus leads t onga 
tion of the appendix W th egmenta I the 
opaque contents. The peristalsi ictel 
zed by irregular contractions ar occa 
sionally by alternating movement o the 
longit nal axis. It leads to fragmentation of 
the apy cial content with forceft vacua 
tion \ I cal pa ! around the antrul results 
n t bance OT € nptving or filling r the ap 
Pior, Ertenne, and Picarpa, J. Contribution 
radiologique au diagnostic de l’appendicite 
et de la périviscérite iléo-caecale. (Roentgen 
contribution to the diagnosis of appendicitis 
and ileocecal perivisceritis.) P 
Nov. 7, 1931, 79, 1633-163 
The authors, after describing theit hniqu 
Of procedure in roentgen examinati of the 
gastrointestinal tract, discuss in detail the 
roentgen symptomatology of appendicitis and 
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ileocecal perivisceriti ;. They conclude that the 
demonstration of pain localized to the region of 
the appendix (by examining the patient in va- 
rious positions) is the surest sign of appendicitis, 
the other signs, as for example stasis, ileocecal 
spasm, filling of the appendix, etc., being of 
only secondary importance. The roentgen di- 
agnosis of perivisceritis must still remain un- 
certain. In some cases the symptoms of colitis 
dominate the picture, there being no evidence 
of adhesions, while in others the adhesions may 
remain undetected until more advanced dis- 
orders are produced. It is not unusual to see 
that the surgeon, in spite of a most minute 
roentgen examination, finds himself at opera- 
tion confronted with lesions considerably more 
advanced than those demonstrated by the 
roentgen ray.—T. Leucutta. 


SKELI AL SYSTEM 


ScHMoRL, G. Anatomische Befunde bei emem 
Kalle von Osteopoikilie. (Anatomic findings 
Fortschr. a. d. 


Geb. d. Réntg nstrahl July » 1931, 44, 1-8. 


in a case of osteopoikilosis. 


Recently several communications have ap- 
peared in the literature describing individual 
cases of a skeletal anomaly, so-called osteopol- 
kilosis. Albers-Schonberg was the first to report 
the roentgen findings in such a case, but the 


name originates from. the 


Krench authors who used it to express the 
“spotted” character of the disease. The condi- 


 osteopoec ilie 


tion consists of numerous areas of increased 
density of pin-head to lentil size scattered in 
the spongiosa of all bones except the skull and 
the spine. The epiphyses and the short bones of 
the hands and feet form the seat of predilection. 
In 1930, Kahlstorf (Réntgenpraxis, 1930) col- 
lected and tabulated all cases from the litera- 
ture. Since then Awalischwili has added another 
case (Réntgenpraxis, 1930). However, in none 
of these could an anatomic investigation be 
made. 

The author was able to examine a case which 
eventually came to autopsy and he wishes to 
report the anatomic findings. The case is that 
of a student fourteen years of age who was first 
examined in January, 1927, for acute osteomye- 
litis of the right tibia. During the examination, 
it was found that he also had osteopoikilosis. 
l.ater he developed several contractures, an- 
kyloses, etc., and in October, 1929, he died as 
the result of a generalization of the osteomye- 


litis (marasmus, amyloidosis, severe secondary 
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anemia). Serial microscopic examinations of the 
“spotted” areas revealed that the increased 
density was the result of numerous bone tra 
beculae of various thicknesses arranged rather 


regularly, the bone resembling the structure of 


the spongiosa and not of the cortex. The indi- 
vidual trabeculae were slightly thicker than 
those of the normal bone in that particular re 
gion. Because of this, and their close arrange- 
ment, they gave the impression of a compact 
bone. The merging into the surrounding struc 
tures was gradual, the trabeculae disappearing 
among those of the normal spongiosa. The 
thicker trabeculae consisted of lamellous bone 
arranged mostly parallelly but in a few in 
stances also concentrically around blood ves 


sels, however without leading to the picture of 


typical osteoma. 
No deductions can be made from the above 


microscopic findings concerning the genesis of 


the disease. An endochondral origin can be 
eliminated on the basis that the foci show no 


connection with the endochondral zone of 


growth. The most plausible theory is that of a 
congenital anlage. It may be of added interest 
that the spots within the osteoporotic anky 
losed areas themselves showed signs of osteo 
porosis, indicating that they led to vita pro- 
pria as is the case in some congenital malfor- 
mations.—T. Leucutia. 


Lyon, Ernst, and Marum, Gorr.ies. Krank- 
heiten der Wirbelkérperepiphysen. (Diseases 
of the epiphyses of the vertebral body.) 
Fortschr. a. d. Geb. d. Rintgenstrahlen, Oct., 
1931, 44, 495-507. 

The investigations of the anatomy and de 
velopment of the epiphyses of the vertebral 
body have led more recently to some rather 
heated discussions on a number of problems 


such as “‘epiphysitis,”’ “persisting epiphyses of 


the vertebral bodies,” “kyphosis dorsalis ado 
lescentium,” etc. It is the authors’ contention 
that the condition called “‘epiphysitis” is not 
the result of inhammation or tuberculosis, but 
of other causes such as developmental changes, 
disturbances of the epiphyses of the vertebral 
body, etc. The same applies to the “persisting 
epiphyses of the vertebral bodies.” Junghanns, 
for example, could not find one single such case 
in the large bone material of Schmorl, this in- 
dicating that the condition is exceedingly rare 
or that it does not occur at all. The triangular 
shadows observed in the lateral view at the 
upper and lower borders of the vertebral bodies 


may represent simple bony fragments 


trauma, or ‘calcifications in the anterior! 
tudinal ligament. “‘Kyphosis dorsalis adol 
centium,” which by many is likewise con 
as a primary disease of the epiphys 

vertebral body, is according to Schn 


result of primary changes of the inter 


dises. The possible occurrence of injut 1¢ 


myelitis and tuberculosis in the epiphy 
gion still further complicates the p 
making a differentiation in many instan 


possible. 


JANKER, 


RoBert. 


T. Leucuttia. 


Pe r 


sistierende ( 


der Wirbelsaule. (Persisting apophy 


vertebral 


The 


author 


column.) 


Forts hy 
Réntgenstrahlen, Oct., 1931, ff, 


in a former article 
Journal, 1930, 24, $92-593) describ 
cases of persisting epiphyses ot the 


bodies. Since then a few articles have ap 


in the literature denying the existe! 


a condition. The most important amor 


is the article of Junghanns in which h 


that in the large bone material of Schn 


(> 


> cases) he could not find one 


Junghanns also makes the statement 
triangularshadowsdescribed as persistin 


vses of the vertebral bodies most 


represent bony 
within 


after 


before that 


fragments or calcifi 
the inter ertebral disc 
re-examining his 


material cont 


the condition exists. Th 


plicity of the lesion and the absen 
would speak against a traumatic ba 
the fact that the triangular shadow 
with its longest (and not shortest 


the surface of the vertebral body we 


out a calcification in the disc. The a 


the opinion that the reason why Jun 
not find any cases of * 
the vertebral body” in the large 


persisting e} 


Schmorl, whereas the author ts hi 
cases has found several, is due to the f: 


not all 


of Schmorl’s 


cases were 


graphed in the lateral view.-T. 4. 


Boumic, R. and 


Prevor, R. \ 


Untersuchungen zur Pathologie 
genologie der Wirbelsiiule. (Comparat 
aminations on the pathology an 
ology of the spinal column.) / 

Geb. d. Réntgenstrahlen, May, 19 


5 


The 


authors 


made 


comparat 1\ 


| 
| 
mult 
eee 
Ront 
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ologic and pathologic studies of specimens of 
the spinal column in 65 cases. The following 
noteworthy changes were found: 

A. Intervertebral discs. (1) Ruptures and 
bleedings. These occurred in 28.8 per cent, the 
lumbar portion of the spine forming the site of 
predilection. It is most probable that they were 
the result of a traumatic pull of the ligamentum 
longitudinale posterior on the intervertebral 
disc during maximum ventral flexion and not of 
degenerative disturbances. They represented 
the first phase in the changes of the interverte 
bral disc. (2) Fissures. These were sequels of 
degenerative processes occurring chiefly in ad 
vanced age. It must be mentioned, however, 
that in the material examined they did not ex 
tend to the upper and lower cartilage plates, in 
dicating that senile atrophic disturbances of the 


disc may occur without involvement of the ad 


jacent cartilages. Neither the ruptures, nor the 
bleedings nor the fissures as described 11 and 
2) were visualized in the roentgenograms. (2 
Ossification. In the study of this process the 
roentgen procedure was of considerably greater 
aid than the macroscopic examination. The os 
sifications appeared, as a rule, circumscribed 
and they were associated either w osteo 
phytic changes of the vertebral bodies or with 
marked narrowing of the intervertebral disc 

They occurred only following injury to the car 
tilage plates or the adjacent enclosing bony 
plates. 4 Cartilage nodules. \ total of 211 car 


tilage nodules were observed in the material 
examined but of these only 37 per cent were 
visualized in the roentgenograms. In this re 
spect the pathologic examinations, as well as 


certain experimental Investigation revealed 


that neither the extent of the destruct of the 
hyaline cartilage plates or of the adjacent bony 
plate, nor the size of the cartilage ni es, had 
any influence on the roentgen visibility. The 


presence or absence of bone new formation at 


the borders of the cartilage nodule and the con 


comitant displacement of the traumatized bony 
plate were the only factors concerned 

B. Vertebral bodies. (1) Epiphyss 1) Nor 
mal and variations. Nothing new is added as re 
gards the roentgen appearance of the normal 


epiphyse 


; and their morphologic variations. (4 
Fractures in adults. Three types of fractures 


were ditterentiated 1n the epiphyses of adults, 


all showing plainly in the roentgenograms. In 
the fit st type the fracture involy ed tn 


or lateral surface of the vertebral bod, 


\ entral 


and be- 
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cause of its association with a marked atrophy 
of the spongiosa and narrowing of the interver- 
tebral space, nearly always led to lipping of the 
upper or lower vertebral borders. In the second, 
the fracture occurred at the site of the union of 
the rim band with the cartilage plate, producing 
a hook-shaped deformity of the inner border of 
the rim band with penetration into the spongi- 
osa. The third type was characterized by the 
so-called splinter-fracture of the rim band as 
described by Schmorl. In all types the marked 
atrophy of the vertebral body and osteoporosis 
of the spongiosa were the provoking factors, the 
degeneration of the discs being of only second- 
ary importance. (2) Spongiosa thickenings. (a) 
Without the association of cartilage nodes. Here 
again three forms were differentiated. In the 
first, the thickenings extended only to the bony 
plates of the vertebral bodies; in the second, 
which occurred chiefly in the young, they led to 
parallel bony plates within the spongiosa of one 
of the adjacent vertebrae and in the third, 
which occurred chiefly in advanced age, they 
led to parallel bony plates in the spongiosa of 
both adjacent vertebrae. The authors insist em- 
phatically upon the separation of these two lat- 
ter forms inasmuch as they represent distinct 
processes, an association of the two never hav- 
ing been observed in the same individual. (4) 
With the association of cartilage nodes. The va- 
rious forms of thickening of the spongiosa oc- 
curring in connection with and in the vicinity of 
the cartilage nodes were previously described by 
Schmorl, Putschar and Brack. Generally, the 
formation of the thickened layers conformed to 
the extent of the defect of the hyaline cartilage 
and bony plates and to the degree of pressure 
within the disc which in turn depended on the 
structural changes. (3) Metastases. These led 
to either osteoblastic or osteoclastic processes, 
offering no difficulty in diagnosis. 
A bibliography on the subject is appended. 

T. Leucutia. 


Dausser. Sur un nouveau cas de nucléus pul- 
posus calcifié. (A new case of calcified nucleus 
pulposus.) Bull. et mém. Soc. de radiol. méd. 

de France, May, 1931, 79, 232-235 


235. 

A calcification of the nucleus pulposus be- 
tween the 11th and 12th dorsal vertebrae occur- 
ring in a man fifty-three years of age is briefly 
described. It represents the fifteenth case pub- 
lished in the literature. The only pathologic 
manifestation was pain, which entirely disap- 
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peared following immobilization. It is probable 
that a permanent corset support will be re- 
quired. T. Leucutia. 


CoHEN, BERNARD 
N. E. Osteochondritis dissecans; a résumé of 
the theories of etiology and the consideration 
of heredity as an etiologic factor. Arch. Surg., 
July, 1931, 23, 1-25. 


WaAGONER, GEORGE, and 


Osteochondritis, as defined by Wagoner and 
Cohen, is a noninfectious process involving the 
articular cartilage and the subchondral bone of 
certain long bones of the extremities, which, by 
sequestration from the articular surface, usu- 
ally produces a single foreign body or, more 
rarely, two, in the contiguous joint. This body 
is originally of an osseocartilaginous composi- 
tion, but its structure subsequently undergoes 
alteration by the fluids in the joints. The com- 
mon sites of occurrence are the mesial half of 
the articular surface of the internal femoral con- 
dyle, less frequently, the heads of the radius, fe- 
mur and humerus. Osteochondritis dissecans 
occurs preéminently in youth, and most com- 
monly in the tall rapidly growing boy. 

Free bodies within the joints may be encoun- 
tered in conditions other than osteochondritis 
dissecans. All such bodies are grouped under 
the common head of corpora libera articulorum 
or “joint mice.” Some of these conditions are: 
free bodies of traumatic origin; free bodies in 
joints that are affected by arthritis deformans; 
polypoid bodies present in the hypertrophic 
type of arthropathic tabetique; masses of uric 
acid salts found free within gouty joints; osteo- 
myelitic sequestra occasionally found within a 
joint; parts of tumors of the capsule in chon- 
dromatosis of a joint; fibrous or lipomatous 
joint papillae; parts of hypertrophic synovial 
villi following a synovitis severed from their 
base by trauma or necrosis; corpora oryzoidea 
(rice bodies); fibrin formation following hemor- 
rhage or inflammation in a joint; foreign bodies 
from external sources. 

Krom their study of the literature the authors 
state that the theories of etiology of the condi 


tion are grouped into two large divisions: (1) 


papers in which trauma is set forth as the chief 


etiologic factor and (2) papers in which factors 
other than trauma are advanced as causative 
agents. They quote approximately fifty or more 
authors, giving a summary of the various the 
ories of etiology. 

ive cases are reported in detail with clinical, 


pathological and roentgenological findings. 
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Their cases seemed to point to a definite he: 
tary etioldgical factor, and they concli 
heredity must be SO considered. Of their 


nal uncle; 2 in two brothers, in on 
there was bilateral involvement. Th 
ment of more than one joint in the sai 
is uncommon. Comparatively few 
have been reported. 

A valuable feature of this paper 
plete bibliography, selected from 3 


not available to them, all of the arti 


abstracted. They think these include t] 


literature on the subject of osteochor 


secans.—R. Bromer. 


Am, D1s. Chi 


SCHWENTKER, FRANCIS F. 
of the bone. 
J2, 102-106. 
Schwentker’s paper 1S noteworthy 

calls attention to a form of multipk 


of the bone in which a cystic format 


dominates, and which has been littl 
in American literature. In 1g20, Ju 


scribed a cystic condition of the metata 


metacarpals, and phalanges, 
lupus vulgaris, in the hands and f 
adults. Occasionally the cuneiform, 
and nasal bones were affected. Alth 
nite proof was obtained at that t 
sidered this syndrome to be tub 
origin and suggested the name “‘o 


culosa multiplex cystica.”’ Since then addit 


cases have been reported, so that 
Jungling was able to collect report 
to which he added g of his 
Schwentker could find no report 11 
ture of a case of cystic tuberculo 


He 


cause it shows tuberculou: 


own. 


occurring in infancy. report 
proce 
diaphyses and the epiphyses, an 
der treatment, these lesions heal 

Clinically, tuberculous 
bones of children 


proce 


may be divid 


groups according to location: 
diaphysis and (2) those in the diaph 
eal region. In either case the primat 
lodgment of the tubercle bacilli in 
of the bone. The type of lesion that 
pends upon the individual reactio1 
tient to the tubercle bacillus, but 


part lesions are formed that are chat 


of each region. In the case of the diap] 


process is essentially the same a 


al 
With the exception of two papers W hich 


WwW 


} 


hon 


3 occurred in one family, son, father and pate 


= 
| 
| 
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physo diaphyseal region except that it modi 
fied by periosteal reaction. Here there | central 
caseation with surrounding fibrosi a but tne en 
tire lesion is limited by the formation of new 
bone in the subperiosteal region, so that the 
process 1s apt to assume a spindle-shaped or 
piriform outline. \gain, the caseou 


may predominate with the subsequent 


process 
rorma 
tion of abscesses and sinuses, or more rarely, 
the lesion may be SO completely limit 1 aS to 
form a stationary tumefaction, or it may even 
retrogress to a healed process. How CVer. when 
caseation begins in a tuberculous lesion, whether 
in the bone or elsewhere, progression of the 
process 1s the rule, so that the formation of ab 
scesses and sinuses is most apt to occur iS 
especially true of osseous tuberculosis w hen the 
caseation begins early. kor this reason the sta 


tionary or regressing lesion IS uncomn 


1, and 
this probably explains the paucity of reports of 
cases Of C\ stic tuber¢ ulosis of the bone. | ae 


Bromer. 


NEALE, A. Vicror, and ALLEN-Price, E. D. 
Chondrosarcoma of the fibula. Brit. 9 \UrZ., 
July, 1931, 79, 4 
An apparently benign chondroma with some 

areas suggestive of malignancy of the fibula had 

been removed. Three vears later the growth re 


curred, amputation was performed, and the 
pathologist reported an obvious che narosar 


coma with definite cell activity and invasive 
character. This case illustrates that sarcomatou 
changes in a chondroma may be very gradual 
and may remain within the bounds of cure by 
amputation for a moderate period 1¢ 


F. HH. Decker. 


SEIFERT, E. Einige Fehlbildungen im Schulter 


gelenk. (Some misformations in the shoulder 

joint.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 

May, 1931, 4}, 620-624. 

Three types of misformations occurring in 
the shoulder joint are described on tl isis of 
} cases obser\ ed. These are: (1 humet Varus, 
in which the changes extended both to the hu 
meral head and glenoid cavity; (2 ngenital 
high position of the S¢ apula which Wa assoc] 


ated with a maldevelopment of the humeral 


nd ot the 
just underneath the epiphyseal line 


head, and (3) angulation of the upper 
humerus 
which most probably was the result of injury at 
birth. The roentgenograms in the 


tration 


are included for illu 
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Benr, Uber familiire Kurzfingrigkeit, 
Brachydaktylie, Klinodaktylie. (On familial 
shortening of the fingers, brachydactyly, 
clinodactyly.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, Oct., 1931, ZZ, §16—518. 
Brachydactyly is a shortening of the fingers 

involving mostly the middle phalanges (also 

called brachymesophalangy). The author de- 
scribes such a case occurring in father and son. 

The mother in the case had a slight degree of 

arachnodactyly of the hands and feet, with a 

supernumerary (third) phalanx of the fifth toe, 

and the same condition was observed in two 
other children. 

Clinodactyly represents a form of brachy- 
phalangy, the terminal phalanx of the small, 
ring and index fingers (in the order named) 
showing because of the bending of the middle 
phalanx a lateral deflexion (digitus varus or val- 
gus). Such a case was observed by the author in 
father and two daughters, the degree, extent 
and order of involvement being identical.— 
Leucutia. 


Duccan, LeRoy B., and BromsBerc, Leon. 
Syphilis of bone resembling osteitis defor- 
mans. 4m. ‘Ff. Syph. Oct , 1931, 75, §38-543. 
The authors report a case of thickening of 

the skull by a diffuse osteitis and thickening of 

the tibiae by osteitis and periosteitis. Clinically 
and serologically the patient was syphilitic. 

They conclude from this, and from the fact that 

clinically there was no enlargement of the head, 

that the osteitis was due to syphilis, rather than 


M. T. Harris. 


to Paget’s disease of the bones. 
PETRIGNANI, RoGer. Formes évolutives et 
formes stabilisées de la maladie de Pellegrini- 
Stieda. (Evolutive and stabilized forms of 
Pellegrini Stieda’s disease. Bull 


ai radiol. med. a 


et mém. Soc. 
France, June, 1931, 79, 
2gI. 

In a previous article (see abstract, this Jour- 
nal, July, 1931, 26, 129-130) the author dealt 
at length with various aspects of Pellegrini- 
Stieda’s disease. Among other things he empha- 
sized the necessity: (1) of a systematic roentgen 
examination immediately following the injury 
in all cases of sprain of the knee; (2) of a repeti- 
tion of the examination five to eight weeks later 
in order to establish if Pellegrini-Stieda’s dis- 
ease has developed, and (3) of repetition of the 
examination at intervals of from two to three 
months in case the presence of Pellegrini- 
Stieda’s disease has been demonstrated in order 


| 
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to find out whether the ossification is ofthe Potirzer, G. Uber Missbildungen des Hand 


“evolutive” type or whether it has already be und Fussskelettes und tiber ihre formale Gen 

come ‘“‘stabilized.”’ ese. (On malformations of the hand and foot 
In the evolutive cases, roentgen therapy is skeleton and their formal genesis.) / 

often of decided benefit bringing about a stabi a. a. Geb. d. Réntgenstrahlen, May, 1931, 

lization. Apart from the progress of the dis 605-619. 

ease as demonstrated in the roentgenograms The author describes 14 cases of malforma 


taken at various intervals, certain roentgen — tions of the hands and feet, consisting chiefly of 
characteristics may also help to differentiate numerical and morphologic variations. Several 


the two forms. Thus a hazy outline of the ossifi-  roentgenograms and drawings are included for 
cation with more or less fuzzy opacification of — illustration. After a study of the chang 

the adjacent connective tissue indicates that form, the genesis is explained on the ba ~ 
the lesion is still in evolution, whereas the vis- embryonic maldey elopment. Amniotic twist 
ualization of a well-defined sharp outline with a abnormal under-development of the a 
good definition of the adjacent structures prov es apparently do not enter the proc . - 
that the process has already become stabilized. cya. 


Lie uculta. 
Harmon, Paut H., and Mckenna, H 


GAVRILESCU, STELIAN G. Osificare paracondili Primary myelogenous sarcoma complicat 

ani internd a femurului metatraumatica. cystic disease of the humerus. ./ 

Boala lui Pellegrini-Stieda. (Metatraumatic June, 1931, 22, 923-925. 

internal paracondyloid ossification ot the te. Primary tumors of the bone. as stated in th 

mur. | ellegrini-Stieda s disease.) Cluj. med. opening paragraph of this paper, « hara 

Oct., 1931, 72, 534-537 by an unorganized growth of round cells, with 

Although more recently there is a tendency out appreciable intercellular substan Ip 
to include Pellegrini-Stieda’s disease among an uncertain position among malignant 
metatraumatic ossification processes, whether plasms of bone. In the literature, one may fi 
they be of the articular capsule, ligaments or such varied designations of these tumors a 
serous bursae, the author still prefers to use the “solitary myelomas,” “‘undifferentiated ost 
original classification. genic sarcomas,” “round cell sarcoma 

At the University of Cluj only 2 cases of Pel- “‘endotheliomas,”’ “cellular medullary 
legrini-Stieda’s disease have been observed dur- “embryonal tumors of bone marrow” and 
ing the past ten years, indicating that the con- ‘“‘myelosarcoma.” E.wing’s sarcoma, apparently 
dition is quite rare. In both cases, there was a homogeneous clinical entity, has but | 
definite evidence of trauma, the chief clinical been segregated from this ill-define 
symptoms consisting in pain and impaired func- of tumors. 
tion of the extremity affected (5-20 per cent The authors report a case of a confusing t 
disability). The roentgenograms revealed a mor of the humerus which they think u 
semilunar-shaped ossification at the inner as-_ originated as a complication of preéx g 
pect of the femoral condyle such asis usually ob- _ tic disease of the same locality. This tumor had 
served. In one of the cases, the ossification was microscopic characters in common with the 
removed surgically with very marked clinical group of myelomas, while a disseminat 
improvement. The microscopic report revealed scanty, fibrous, hvaline and osteoid inte: 
that the bone trabeculae were the result of both lar substance and certain of its gro iractel 
cartilaginous and fibrous osteogenetic processes. _ istics allied it to the osteogenic sarcoma 

In considering the roentgen diagnosis, the au Cystic disease of the bone is believed ra 
thor advises (1) that roentgenograms be taken or never to undergo malignant char nt 
immediately following the accident, (2) that primary sarcoma of bone. Instances of solitary 
the examination be repeated at definite inter- primary malignant tumors of bon« 
vals for a study of the evolution of the process, exclusively of cellular elements resembling the 
(3) that the examination be made bilaterally round cells of normal bone marrow are rare 
and (4) that roentgenograms be taken at the ‘Thus Kolodny states that only one ca 


time of testimony should the case assume a tary myeloma has been reported in th 
medicolegal aspect.—7T. Leucutia. of Bone Sarcoma of the American ( 


| 
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Surgeons. Unditferentiated osteogenic sarco- 
mas, tumors that microscopically are composed 
of round cells which show no tendency to form 
anv known structure or tissue, are uncertain in 
their right to belong to this class of tumors 
(Codman). 

The case reported is that of a female, aged 
sixty-eight, who was admitted to the hospital 
for a fracture of the left humerus. This had re 
sulted after a light fall over a rug in her house. 
The roentgenogram showed cystic disease, a 
large circumscribed area of rarefaction with the 
large axis parallel with the long axis of the 
shaft which left only a thin shell of cortex in the 
distal part of the bone. Subsequentls 


suffered two more fractures at interval: 


she 
in the 
same area. The last occurred nine months after 
the first. At this time the roentgenogram 


showed in addition to the cystic changes, ero 


sion and apparent invasion with periosteal 


lipping, very suggestive of malignancy. This 


was confirmed at The definite 


change in her symptoms which occurred a few 


operation. 
days after the third pathologic fracture, the 


authors regard as especially significant, inas- 
much as they suspect this as the symptomati 
onset of sarcoma. They regard the evidence 


that a benign cystic condition first existed as 


definite. By roentgenographic evidence ob 
tained from the various examinations, they 
place the actual onset of the malignant change 


a few weeks prior to the second fracture 
On the positive evidence of bony perio teal 
lipping and the presence Of a silonificant al 


though small amount of stroma that could have 
been produced by potential osteobla t a di- 
agnosis of an osteolytic myelogenous sarcoma 
was made. 


lhe age of the patient and the loca 


tion in the distal metaphysis of the humerus 


are qualities rarely associated with this type of 


neoplasm. 

The majority of microscopic fields of 
of the tumor demonstrated a picture not in 
consistent with myeloma and the auth 
gard this as an illustration of the deceptiveness 
of incomplete histologic study of a malignant 
tumor of bone. R. 8S. Bromer. 


BLOOD AND LYMPH SYSTEM 
SGALITZER, M., V., and Demet, R. 
Kontrastdarstellung der Venen im Rontgen 
bilde. 
roentgenogram by means of a contrast 


dium.) Adin. Wehn 


Visualization of the veins in the 
me 


70. 19046. 
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During an intravenous injection of uroselec- 
tan or abrodil one can study the circulation in 
the veins of the extremities on the fluoroscopic 
screen. It is possible to differentiate also a func- 
tioning from an incompetent valve in the blood 
vessel. The lumen of the veins can vary between 
narrow and side; the narrowing may even 
under normal conditions lead to a temporary 
reversal of the blood stream. The varicose vein 
shows a very characteristic roentgen picture. It 
is stretched both in width as in length and the 
valves are incompetent. Muscle contractions 
expel the blood from the diseased veins but 
they do not show the fluctuations of the lumen 
as normal veins do. The veins in the neighbor- 
hood of a gastric ulcer show also a very charac- 
teristic arrangement. A number of hemangioma 
were studied following injection of the contrast 
medium and it is suggested to treat these le- 
sions by injection of hypertonic glucose solu- 
tion.—E. A. Pohle. 

GENERAL 
BRAILsrorD, James F. Hydatid disease in Eng- 

land. Brit. M. F., Jan. 24, 1931, 7, 133-136. 

Hydatid disease is not rare in England, al- 
though less frequent than in Iceland and in the 
countries with extensive sheep farming, as 
Australia and the Argentine. 

The life cycle of the parasite and mode of 
animal and human infestation are comprehen- 
sively discussed. These are interesting but the 
clinical features and roentgenological manifes- 
tations are of most importance. The site is as 
follows: liver, 70 per cent; lungs, 10 per cent; 
kidneys, 2.§ per cent; spleen, 2.5 per cent; other 
abdominal organs, 5 per cent; muscles 5.0 per 
cent; brain, 5 per cent, and bones, 1 per cent. 
Pulmonary cysts rupture into the bronchus fre- 
quently with a cure occurring in 50 per cent of 
the cases. The disease causes symptoms due to 
pressure. In the liver the cyst may push up the 
diaphragm, compress or rupture into the bili- 
ary ducts, portal vein, duodenum, pleura, 
bronchus or peritoneal cavity. In the thorax, 
the cyst may displace the heart, great vessels, 
trachea, bronchi, or esophagus. It may produce 
erosion of the vertebrae or ribs adjoining the 
cyst. It may rupture into the heart, pericar- 
dium, bronchus, esophagus, vena cava or 
pleura. In the skull, pressure symptoms, simu- 
lating those of tumor occur, and this is also 
true of cysts occurring in the spine. Cysts occur 
in bone which resemble the ordinary bone cyst. 
These are usually slow growing. 
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Diagnosis. A positive precipitation test oc- 
curs according to Dew, in about 65 per cent of 
hydatid patients. Intradermal injection of ster- 
ile hydatid fluid, as suggested by Casoni, gives 
a positive reaction in go to 9g§ per cent of the 
cases according to Dew. The hydatid cyst may 
exist for years without producing any specific 
symptoms, the first suggestion of this disease 
being obtained during roentgen examination. 
The features of the hydatid cyst of the lung de 
pend upon the condition of the Cyst. If itisa 
simple cyst and unruptured, it will appear usu 
ally as an ovoid shadow, uniform in density, 
with a well-defined margin, and without any 
changes in the surrounding lung tissue. If it has 
ruptured only the outline of the cyst may be 
shown, and it may be mistaken for a pleural 
ring. If it has ruptured and the cyst only par 
tially evacuated a fluid line may be seen. Cal 
cified cyst walls cast a dense shadow and this 
appearance is very suggestive. Cysts near the 
mediastinum or ribs must be differentiated 
from fibroma, sarcoma, dermoid cyst, encap 
sulated fluid, carcinoma, abscess and aneurysm. 
The contents of hydatid cysts is very irritating 
and rupture may induce a surrounding pul 
monary or pleural reaction which cannot be 
differentiated from inflammatory conditions. 
Cysts in the abdomen can usually only be recog 
nized when the wall contains calcification, giv 
ing the suggestiv e crescentic or circular shad 
ows. Hydatid cysts have been demonstrated in 
the liver and spleen after pneumoperitoneum 
has been performed. Owing to the grave danger 
of rupture of the hydatid cyst of the brain into 
the ventricle, it is most unwise to perform 
ventriculography where this condition is sus 


pected. H. Vastine. 


JauBertr Beavyeu, A., and Biocn, FE. Un 


cas de syndrome de Klippel-Feil. (A case of 


Klippel-Feil’s syndrome.) Acta radiol., Apr. 
15, 1931, 72, 140-145. 


In 1912 Klippel and Feil described a syn 
drome characterized clinically by short neck, 
low hair line and limitation of the movements 
of the head on the trunk without pain. Anatom 
ical and roentgen examination showed crowd 
ing together and apparent or real decrease in 
the cervical vetebrae, cervical thorax from 
hyperelevation of the thorax and almost always 
superior cervical spina bifida. Often the Klip 


pel-Feil syndrome is accompanied by other 


pathological processes or malformations, such 
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as torticollis, ky phoscoliosis, atrophy of various 
muscles, neurological and trophic disturbances, 
congenital anomalies of the limbs, heart lesions, 
mental weakness, deaf muteness, etc. Cases of 
the pure syndrome are rare. 

The authors describe one in a girl aged 
seventeen with no family or personal history of 
any importance. She had always been well and 
had worked as a chambermaid. Recently her 
family had noticed that her head seemed buried 
between her shoulders and she had noted some 
difficulty in rotating her head. Examination 
showed some limitation of the lateral move 


ments of the head; nothing abnormal in the 
heart or lungs. Roentgen examination showed 
that the atlas was followed by a block made up 
of the fused cervical vertebrae and another nor 
mal vertebra with costiform processes | 
ing the first dorsal. There was a superior do! al 


spina bifida and a trace of cervical thorax 
There was also a sacral spina bifida, but th 


not unusual in normal cases. This therefore wa 
a pure case of Klippel-Feil syndrome. Most 
authors consider these lesions congenital and 


some think that they are caused by 
Audrey G. Morgan 


ROENTGEN AND RADIUM THERAPY 


Tata, FERDINANDO. Gozzo endotoraci 
grave stenosi esofago-tracheale curat 
raggi X. (Intrathoracic goiter wit 

stenosis of the esophagus and trachea i 

by roentgen rays.) Radiol. med., Apr., 19 

18s, 476-486. 

The patient was a woman of twent 


1924 she had begun to have signs of th 


dysfunction and early in 1g27 enlargement of 


the right side of the thyroid developed, wit! 
slight dysphagia. This disappeared sponta 
ously but in 1g28 a similar swelling appeai 


the left side. Under medical treatment 
appeared almost completely. In November 


Ig28, two roentgen examinations of the neck 


and thorax were made with negative 


Each time the patient’s dysphagia, suffocation 
and hoarseness improved greatly. In January, 


1g29, she grew worse again and had vari 
symptoms of thyroid and ovarian d 


In September, 1929, she had slight enlargement 


of the supraclavicular region on the left side 
and marked signs of hyperthyroidism. Roent 
gen irradiation was begun and in a few days she 
was so much better that she stopped the treat 


ment. The improvement persisted for about 


| 
| 
| 
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| 
| 


Vot. XXVII, No. 6 \bstracts of Roentgen 


five months but in February, 1930, very serious 


disturbance began again and by June, 1930, she 
was in very serious condition with suffocation 
and great emaciation from inability to swallow. 
For five days before she came to the author for 
examination she had been unable to swallow 
even water. She had an irregular fever. Roent- 
gen examination showed a retrotracheal intra 
thoracic goiter. The same day she was given a 
roentgen treatment with 18o kv., filter o.5 mm. 
zinc and 2 mm. aluminum; the total depth dose 
was 20 per cent of a skin erythema dose. This 
dose was repeated once a week for five consecu 
tive weeks. The patient’s condition grew wor: 
for two davs after the first irradiation but then 
began to improve and she recovered entirely. 
Thirty diathermy treatments were given later 


for a peri-esophagitis with adhesions to neigh 


boring organs. Successive roentgen examina 


tions showed not only disappearance of the 
goiter but progressive decrease in the size of the 


greatly enlarged heart.— Audrey G. Mor; 


Hotrecper, Hans. Ortliche Neben- und Nach 


wirkungen der Rontgenstrahlen. (Local by 

and after-ettects of roentgen rays 

therapie, 1931, 

The author maintains that the expression 
“roentgen burn’”’ should not be used to desig 
nate roentgen injury, for one of the therapeutic 
bv-etfects of irradiation an ervthema which 
may be confused in the lay mind with a burn, 
to the detri nent of the roentgenologi t And 


the injurv to the tissues caused by roentgen 


rays s not the same as that produced by heat. 
He therefore proposes using the terms inflan 
matory or caustic by-ettects. Such injuries may 
take place not only immediately after the treat 
ment but after many months or vear They 


have been Very greativ reauced by Impre ved 


1] 


technique but it 18 Still not possible to preve nt 
them entirely, particularly in deep thera] 

In judging injury, however, the fact must be 
taken into consideration that, in roentgen tl 
apy as in 


surgery, it may be necessary to do 


some harm in order to accomplish a greater 
good. Though loss of an arm is a great mutila 
tion, no one would blame a surgeon for amp 
tating an arm for a sarcoma or an inhammation 
that threatened life and the same principle 
should be applied in roentgenology. \ roent 
genologist should not be blamed, ror examp!| 
for using a dosage in inoperable cancer of the 
stomach that might later cause an ulcer of the 
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abdominal wall. But the same injury would be 
blamable in a less serious condition. The by- 
effect must not be out of proportion to the 
severity of the disease treated. Every new field 
that is conquered requires some sacrifices, and 
injuries that were not blamable in the early 
period of roentgenology may now be consid- 
ered culpable because with proper knowledge 
of the subject they are avoidable. There is no 
need now of causing caustic by-effects in roent- 
gen examination for diagnostic purposes if the 
roentgenologist is master of his technique. The 
same is true of superficial therapeutic irradia- 
tion and of deep irradiation with small doses, 
but there are still some unavoidable injuries in 
deep irradiation with large doses. 

The requirements for roentgenologists should 
therefore be as strict as for surgeons. Because 
the treatment is bloodless this fact has not been 
appreciated, but the time has come when there 
should be legal control of roentgen teaching and 
practice just as there is of medical and surgical. 

In giving legal opinions on roentgen injuries, 
it is first necessary to determine that the injury 
really is caused by the rays and not, for ex- 
ample, by extension of a carcinoma or by a 
syphilitic ulcer. It may be due to a combination 
of roentgen irradiation and some exogenous 
factor. But that does not excuse the physician 
if he has used an excessive dose of radiation. In 
deep treatment, even if the proper individual 
dose is used, there may be injury from a cumu- 
lative action if the treatments are given too 
close together. It still remains to determine 
just what the proper Scientific 
opinion on this point has varied considerably in 
the past ten years and therefore considerable 
caution should be exercised. 


interval is. 


\n examination 
for objective ev idence of the cause of the injury 
should be made and no attempt made to ex- 
plain it away as idiosyncrasy to roentgen rays. 
It is now quite generally agreed that there is no 
true idiosyncrasy to the rays and such a course 
only brings roentgenology into disrepute. Even 
if the doses and intervals prescribed have been 
correct, a careful technical examination must 
be made to see if the doses actually given were 
the ones prescribed. 
The collection of cases of roentgen injury by 
Groedel, Liniger and Lossen furnishes a great 
deal of interesting material in this field. While 
they find that about a third of the cases are due 
to lack of proper knowledge on the part of the 
roentgenologist and about a third to lack of 
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skill on the part of the technician, the impres- 
sion is given that it is not so much the physician 
who is to blame for these injuries as the law 
which allows inexperienced individuals to make 
use of such a serious method of treatment. 
Audrey G. Morgan. 


Gastrone. Diagnostica e terapia 
radiologica dei tumori ossei secondari ad 
epitelionia della mammella e dell’utero. 
(Roentgen diagnosis and treatment of bone 
metastases from epithelioma of the breast 
and uterus.) Radiol. med., Sept., 1931, 78, 
1160-1153. 
Twenty-six cases of bone metastasis from 

carcinoma of the breast and uterus are de 
scribed. Twenty of them were secondary to 
tumors of the breast and 6 to tumors of the 
uterus. All of the patients had been operated on 
or irradiated before the bone metastasis de- 
veloped. This brings up the question of whether 
such treatment tends to increase bone metas 
tases. Apparently in recent years since almost 
all tumors of the uterus have been treated by 
surgery or radium there have been more bone 
metastasis but this may be merely due to the 
fact that the patients’ lives are prolonged so 
that metastases have more time to develop. 

In 19 of the above 26 cases the bone metas 
tases were given roentgen treatment. One of 
them has been treated too recently for any 
judgment to be passed on the final result. Fight 
of the patients are still living, one of them al 
most four years after the treatment. Three 
others showed marked decrease in the bone tu 
mors with new formation of osteosclerotic tissue 
but died later from other metastases, while 
were not greatly improved. In all except 2 of 
the cases pain was alleviated and the general 
condition greatly improved by the treatment. 

The technique varied depending on the sever 
ity of the lesions, the patient’s general condi 
tion and the course of the disease. As a general 
rule, prolonged treatment was given with daily 
exposures of 20-30 minutes or in some cases two 
exposures a day. Large fields were used with an 
almost continuous current of 1 ma. and a ten- 
sion of 180 kv. A heavy filtration of 0.7 copper 
and 2 mm. aluminum was used. An intense 
erythema is produced. Repeated series of irradi 
ations may be given to prevent later recur 


rences. The roentgenologist should not hesitate 
to give intense treatment in these cases, for 


even though the patients may apparently grow 
worse for a time there is generally improvement 


later, particularly cessation of pain, and 
may be prolonged for some years.—./ud 


Morgan. 


Gioor, WALTHER, and ZupPiINGER, 
Blutuntersuchungen bei protrahiert-f1 


\ 


ierter Bestrahlung. (Blood examinati 


protracted fractional irradiation. 

therapte, 1931, O, 438-464. 

Systematic blood examinations wer: 
irradiation by the Coutard protra 


tional method; the erythrocyte and hem: 


values were determined, qualitative and 


titative, white counts made and th 


examined. Brief histories of the 11 ca 


amined are given. The red_ blood 
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of roentgen exploration of gall-bladdet 
251 


HopGKIN’s DISEASE, aleucemic and leucemi 


oblastoma and mycosis fungoides, gen¢ 


neoplastic relationships (abs), 20 
involvement of bone in (abs), 647 
pathogenesis, radiotherapy and progn« 

652 

Guipo, obituary notice (1 
portrait of, 114 
Humerus, cystic disease of, complicated by 

myelogenous sarcoma (abs), 922 

osteogenic sarcoma of (abs), 1 39 
HybaTID DISEASE in England (abs), 923 
HybDATIDIFORM MOLE, Injection of lipiodol 

cavity in, 899 

HyGroma, chronic tuberculous, of deep troc! 
bursa (abs), 796 

Hypopuysis, effect of irradiation of, on forn 
of bone callus (abs), 452 


ILEocEcUM, cysts of (abs), 134 
IL1Ac BONE, perforating caries of (abs), 645 
INDIANA ROENTGEN SOCIETY, 60g 
INDUCTION coIL, high voltage, and 
roentgen-ray outfit, 405 
INFANT THORAX, roentgen examination, ¢ 
INFLAMMATION of interlobar pleura, roentg 
pearance (abs), 784 
INFLAMMATORY conditions, radiotherapy f 
439 
diseases of female genitalia, results of 
treatment (abs), 446 
InjuRIES, late, after roentgen irradiation of 
toses and conclusions in regard t 
nique of irradiation (abs), 652 
late, from roentgen rays (abs), 299 
INTENSITY of radium radiations, relation of, t 
reaction, I 
INTERNATIONAL COMPARISON of roentgen 
884 
INTERVERTEBRAL DISC (abs), 798 
extensions into vertebral bodies a1 
canal (abs), 796 
INTESTINE, acute obstruction (abs), 633 
large, amebic granulomas of (abs 
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obstruction, acute, elaboration of criteria upon 
which early diagnosis may be made(abs), 
gl 
obstructive lesions of (abs), 792 
polyposis, roentgen examination (abs), 794 
INTRATHORACIC AFFECTIONS, profile roentgen ex- 
amination for localization of (abs), 631 


INT SSUSCEPTION, colo-colic, from adenomatous 


polyp abs » 794 
subacute and chronic intestinal, roentgenologic 
aspect, 373 
lopipiN used for visualization of joints (abs 
[ONIZATION of air in roentgen rooms (abs), 456 


4 

IONOMETRIC STUDIES On additional dose of s« attering 
abs), 473 

IRON MINERS, pneumoconiosis in (abs), 628 


IRRADIATION Of pathological tissues, divergences be 


tween anticipated and observed ilts of, 
14 
protracted fractional, blood examinations in 
abs , 920 
therapeutic, plastic bone repair after (a , 292 
J ACHES, D, honored, 274 
Jaunpice, gall-bladder visualization in patients with 
abs), 63 
JE;UNUM, roentgen study of movements of (abs), 282 
JoInTS, visualization of, by means of iodipin filling 


abs 


» 


KIDNEY, actinomycosis of (abs), 28 3 
] 
an original method of estimating function of 


by means of roentgen ray In int! 


ivenous 
urography, 
calcification of ntrarenal arteries giving roent 
gen appearance of calculi (abs), 794 
clogged, roentgen findings 1n Case of (a , 205 


pathology of tumors of (abs), 284 
solitary, serous cysts of (abs), 642 
ureter, anomalies (abs), 6 
KIENBOCK’S DISEASE (abs), 647 
K LIPPEL-FEIL’S SYNDROME, case of (abs 
KGHLER’S DISEASE, tuberculosis and (abs 
KUMMELL’S DISEASE (abs), 293 
KYMOGRAM, determination of size and position of 
various parts of heart by means of (abs), 
LARYNX, hemangioma of, radium treatment (abs 
445 
intrinsic and extrinsic cancers of, roentgen and 
curie therapy (abs), 651 
Lt AD poisoning, chronic, roentgen exan ition of 
gastrointestinal tract in (abs), 1 


shadows produced by, in roentgenogra 


growing skeleton (abs), 29 


Leucoc rosis, recurrent, in blood of a radiologist 
abs , 290 
Lignocrapny (E), 604 
following injection of thorium d le sol 


thorotrast), 53 
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LiGur, effects of, on skin (abs), 463 
Linitis and gastric calcification (abs), 915 
LipIopOL, injection of, in uterine cavity in hydatidi- 
form mole, 899 
viscosity of, in bronchography, 847 
L.ipoma, unusually located, complicated by a foreign 
body, 207 
Lirniasis, biliary, in combination with puzzling 
renal affections (abs), 132 
subtricipital, of the bursa (abs), 643 
LirHOPEDION, life history of, 262 
Liver: See also Hepatography 
examination of, by contrast medium (abs), 788 
roentgen visualization of, in the human, 265 
LLUMBARIZATION of first sacral vertebra (abs), 645 
LLuNG, site of predilection in cross-infection from 
right to left (abs), 126 
LUNGS, acute edema of, 101 
arteries and veins in, roentgen visibility (abs), 
gl4 
atelectasis, postoperative (abs), 784 
auxiliary lobe of azygos vein (abs), 788 
azygos lobe, cases of pathologic (abs), gio 
azygos lobe, hereditary character (abs), gog 
azygos lobe, interlobar pleurisy of (abs), 784 
azygos lobe, new observations (abs), 280 
basal paramediastinal triangular shadows (abs). 
788 
bronchospirochetosis in cavities (abs), 630 
changes in position of fissures of, and of lung 
hila in fibrotic processes (abs), 782 
clinical and roentgen examination of, in heart 
disease (abs), 786 
congenital cysts of (abs ), 28 
connective tissue in, experimental investiga- 
tions on roentgen visualization (abs), g10 
differential diagnosis between tuberculosis and 
malignant neoplasms (abs), 127 
distribution of experimental pulmonary emboli 
in roentgenograms (abs), g1 
dust and disease of | abs), 628 
dust and roentgen appearance of, in stone 
workers | abs), 625 
findings in, in lymphogranulomatosis (abs), 280 
frequency of accessory lobe of azygos vein, in 
systematic examinations for drafting for 
the army (abs), gog 
knowledge of ly mph vessels of (abs), 126 
localization of foreign bodies in, by roentgen 
examination, 225 
miliary disease of, due to unknown cause, 337 
obstructive collapse abs , GOO 
postoperative hypoventilation (abs), 629 
primary bronchogenic carcinoma, 357 
primary carcinoma (E), go! 
primary carcinoma, roentgen diagnosis and 
therapy, 858 
rare case of hernia of right apex (abs), 780 
roentgen aspects of scissura and azygos lobe in 
pulmonary tuberculosis (abs), g1 
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roentgen diagnosis of carcinoma metastases in 
(abs), 629 
roentgen findings in, in bronchial asthma (abs), 
git 
roentgenography of discrete lesions of (abs), 279 
roentgenography of, with tube with rotating 
anode (abs), 474 
sclerosis, roentgen signs (abs), 782 
secondary diffuse echinococcosis of (abs), 128 
shadow formations in upper fields of (abs), 911 
some unusual pneumonias associated with as- 
piration of fats and oils in, 572 
syphilis, frequency, pathology and roentgen 
appearance (abs ), 913 
syphilis, roentgen aspects (abs), g12 
test grid for exposures of, and limit of roentgen 
visualization of finer tuberculous foci (abs), 
gi2 
tumor-like actinomycosis of, and anterior medi 
astinum (abs), 629 
upper medial portions, roentgenology of (abs), 
gil 
LyMPH nodes, mesenteric, in children, tuberculosis of 
(abs), 639 
vessels of lung, knowledge of (abs), 126 
LYMPHATIC DRAINAGE, demonstration of 
maxillary sinuses, 352 


, trom 


LyMPHOBLASTOMA, aleucemic and leucemic, Hodg- 
kin’s disease and mycosis fungoides, 
genetic neoplastic relationships (abs), 296 
LyMPHOGRANULOMATOSIS, importance of roentgen 
rays in diagnosis (abs), 141 
case of, cured for four years (abs), 439 
lung findings in (abs), 28c 
roentgen irradiation of (abs), 44 
visceral (abs), 449 
LymMPHOSARCOMA, pathogenesis, radiotherapy and 
prognosis (abs), 652 
radiosensibility of (abs), 461 
MANDIBLE, fractures, roentgen and legal considera 
tions, 562 
MaAyDL’s OPERATION for extrophy of bladder, in 
travenous urography after, 103 


MEASLES, roentgen re-examination of chests of 


children six to ten months after (abs), 13 


MEASUREMENT of quantity of radiation, chemical 
method for (abs), 455 
of quantum energy of x-rays, new method for 
(abs), 472 
of tensions of tube and apparatus (abs), 455 
of x-radiation, new instrument for (abs), 454 
of x-ray dosage by physical means (abs), 468 
MEASUREMENTS, lead absorption, with extremely 


hard roentgen rays (abs), 466 
water phantom intensity, of roentgen rays pro 
duced by 127,000 volts, 749 
MepiastinuM, differential diagnosis of tumors of 
(abs), 128 


MEDULLOBLASTOMA, roentgen therapy (abs), 65 


MEKAPION in roentgen therapy (abs), 466 
MELORHEOSTOSIS, case of (abs), 293 
Mettrzer-Lyon Test, and cholecystograp 
parative results (abs), 133 
MeENINGIOMAS of convexity of brain, anatomic a1 
radiologic aspects (abs), 279 
MeniNGOCELE, Billroth’s traumatic spuri 
gen study of two cases of (abs), 28¢ 
Menopause, hemorrhages of, penetrat 
therapy in (abs), 44° 
MESENTERIUM ILEO-COLICUM COMMUNE, roent 
and differential diagnosis (abs), ¢ 
METALIX PROTECTIVE TUBES, study of 
blood by roentgen rays with old met 
of irradiation and with Metalix prot 
tubes (abs), 441 
MeTAPHYSES of long bones, some structut 
in spongiosa of (abs), 293 
MerastAseEs, bone (abs), 295 


bone, from epithelioma of breast ar 


roentgen diagnosis and treatn 
800; (abs), g26 

intracranial carcinomatous (abs), 12 

osseous, of thyroid neoplasm (abs 

to skeleton, brain and spinal cord f1 
of breast, effect of radiothe rapy 


METATARSAL BONES, fracture of, simulating t 
boangiitis obliterans abs 
METHYLENE BLUE, experiments with, o1 gy. W 

reference to study of functior 


bladder (abs), 461 
MILLIAMMETERS, ordinary, how far can tl 
for reading short-time currents? 
MINNESOTA RADIOLOGICAL SOCIE 42 
Mitosis of Vicia faba equina, effect ot vat 
gen doses on (abs), 476 
Mouth, radium therapy of cancer of (abs 
Mucos A, gastric, simple pre cedure for study 
of (abs), 
Mycosis Hodgkin’s disease 
cemic and leucemic lymphoblaston 
netic neoplastic relationships (abs 
MyeLoGrapnuy with skiodan (abs), 795 
multiple (abs), 295 
multiple, and diabetes insipidus (abs 
plasma-cell, roentgen study of skeleta 
in (abs), 648 


NECROSES, aseptic, of skeleton, pathe gel 
647 
NeopLasms, malignant, of bladder, path 
642 
malignant, palliative therapy (abs), 
malignant, pulmonary or bronchial, ditt 
diagnosis between, and pulmor 
culosis (abs), [27 
of breast, etiology (abs), 142 
Nervous sysTEM in children, expe! 
encephalography in diseases of 
NEUTRAL RED SALVE of Roffo in treatment 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Vor. XXVII, No. 6 


wounds, ulcers and cleansing of tumors 
(abs), 451 
NICHE in the diagnosis of jejunal ulcer, 59 


NvuCLEUS PULPOSUS, new case of calcified (abs), gt: 


j 
OssTETRICS, radiology in (abs), 283 
roentgen ray as an adjunct in diagnosis (abs), 
136 
OccuUPATIONAL DISEASES, extension of law on (abs), 
142 
OFFSPRING, injurious effects of roentgen rays upon 
abs), 299 
ORTHORADIOGRAPHIC DEVICE (abs), 474 
OssIFICATION, accessory centers of, in dorsal spinal 
column (abs), 
OsTEITIS CONDENSANS of unknown etiol and 
multiple localizations (abs), 648 
OsTEOARTHROPATHY, hypertrophic pneumonic, bone 
metastases in case of (abs), 644 
OsTEOBLASTIC DISEASE, peculiar, in long bones of 
hand and foot (abs), 139 
OSTEOCHONDRITIS DISSECANS, résumé of th ries of 
etiology and consideration of heredity as 
etiologic factor (abs 
OsTEOMALACIA, lunate (abs), 64° 
virile and nonpuerperal, and Basedow sease 
abs 
OsTEOPOIKILOSIS, 58 abs), 799 
anatomic findings In case of (abs), 91 
Ostrosis, eburnizing monomelic (melor! tosis), 
case of (abs), 293 
PaLpaTION, danger of, with unprotected har abs), 
456 
Pausy, bulbar, roentgen findings in chi c pro 
gressive, ~ 
PARALYSIS, partial deglutition, as roentgen symptom 
in diseases of esophagus (abs), go8 
PaRrALysis, unilateral, of the pharynx (abs 
Parotip, epithelioma, recurrence following opera 
tion and cured tor two years y radio 
therapy (abs), 651 
PATELLA, tuberculosis, clinical and roentg diag 


nosis (abs , 040 


PEDIATRICS, emergency value of roentgen therapy in 


abs), 2g 

PELLEGRINI-STIEDA’S DISEASE (abs), g22 

evolutive and stabilized forms (abs), 92 

PELVIMETRY, roentgen-ray, a simplified stereoroent 
genographic method, 8 3 

PELVIS, measurement of, and problem iteral 
pelvic roentgenography (abs), 4f 

PERICARDIUM, diverticulum, roentgen gnosis 
abs 632 

PERITONEUM, calcinosis of (abs), 132 

PERIVIS( ERITIS, itleocecal, roentgen contr tion to 
diagnosis of appendicitis and (abs), g 

PuHarynx, unilateral paralysis of (abs), 7% 

PuHospHorvs, effect of radon upon distribution of, in 
body of angiostomized dogs (abs 
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PITUITARY GLAND, tumors, interpretation of roent- 
genograms of, 697 
PLeuRA, calcifications of, in war veterans (abs), 630 
interlobar, roentgen appearance of inflammation 
(abs), 734 
PLEURAL EFFUSIONS in tumor, roentgen characteris- 
tics (abs), 785 
PLEURISY, exudative carcinomatous or sarcomatous, 
roentgen treatment (abs), 441 
interlobar, of azygos vein lobe (abs), 784 
PLEUROPNEUMONITIS, roentgen, occurrence of, in 
treatment of breast cancer, 509 
PnNeumocontosis, delayed development of symp- 
toms (abs), 783 
in iron miners (abs), 628 
PNEUMONIAS, some unusual, associated with aspira- 
tion of fats and oils in the lungs, 572 
PNEUMOTHORAX, spontaneous (abs), 130; (abs), 629 
PNEUMOVENTRICULOGRAPHY, evaluation of, 657 
Po.yp, adenomatous, case of colo-colic intussuscep- 
tion from (abs), 794 
Po.Lyposis, intestinal, roentgen examination (abs), 
794 
PorassiuM, value in radiobiology 
ProyEcTIONs in relief (abs), 474 


abs), 465 


PROSTATE, carcinoma of (abs), 448 
PROTECTION in roentgen departments, use of Ebert’s 
aspiration device for testing (abs), 455 
radiation, rules for, in medico-roentgen in- 
stitutes (abs 
Psoriasis, ten years’ experience in irradiation of 
thymus in its treatment (abs), 65 
PyELOGRAPHY: See also Urography 
intravenous (abs), 137; (abs) 138; (abs), 641 
intravenous, value with uroselectan in roentgen 
examination of kidney and its pelvis (abs), 
1 37 
with uroselectan (abs), 641 
PyLoric MUSCLE in adults, hypertrophy (abs), 635 
PyLorus, diagnostic value of prepyloric and pyloric 
roentgen findings, 193 


QuANTUM ENERGY Of x-rays, new method of measur- 
ing it (abs), 455 

RADIATION, distribution of, around radium tubes 
(abs), 465 

grouping of radium tubes in packs or plaques to 
produce desired distribution of, 18 

penetrating, in the atmosphere (abs), 47 

quantity of, chemical method for measurement 
of (abs), 472 

roentgen and gamma, immunobiological and 
chemical study of biological action of 

(abs), 40 

of different , recent re- 


searches on biological action of (abs), 460 


RADIATIONS wave length 

R ADIO WAVE reception, disturbances of, produced by 
roentgen apparatus (abs), 474 

RADIOBIOLOGY, value of potassium in (abs), 465 
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Rapio.ocicaL Section, Los Angeles County Medi- 
cal Association, new officers, 274 

RADIOLOGIST, recurrent leucocytosis in blood of 
(abs), 296 

Rapio.ocy, Institute or (University of Cluj) (abs 
471 

RapiuM containers, secondary s-rays from surface 


of (abs), 455 

emanation, new therapeutic indications of (abs 
447 

in treatment, experimental use of large quantity 


(abs), 301 


needles, small, versus radon implants, 24 

preparations, methods for testing, used by physi- 
cal laboratory of Radiumhemmet, Stock 
holm (abs), 453 

radiations, relation of intensity, to tissue reac 
tion, using segment of growing mouse tail 
as biological indicator, 1 

therapy, in institutes at Paris (abs), 145 

tubes, distribution of radiation around (abs 
495 

tubes, grouping in packs or plaques to produce 
desired distribution of radiation, 18 

Rapon implants, small radium needles versus, 24 

implantation, endoscopic, 362 

its effect upon distribution of phosphorus in 
body of angiostomized dogs (abs), 47 

transfixion tubes, gold-filtered, interstitial use 
of, in treatment of mammary cancer, $32 

RectTiFicaTION, thermionic, of x-ray circuits (abs 

453 

valve, advantages of (abs), 454 


RECTIFYING VALVES, emission of roentgen rays by 
(abs), 453 
Rectum, and colon, difficulties in diagnosis and 
treatment of carcinoma of (abs), 653 
cancer of, how far can radium replace radical 
surgery? (abs), 446 
carcinoma of (abs), 449 
RELIEF, projections in (abs), 474 
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RETICULO-ENDOTHELIOSIS, changes in bones in (abs), 
779 
RETICULO-HISTIOCYTIC SYSTEM of the skin, action of 
roentgen and ultraviolet rays on (abs), 45 
R EONARD, obituary notice (E), 271 
Riss fractures, pleuropulmonary complications 
(abs), 630 
Rickets, development of, and growth of bone (abs), 
645 
in children, chest in (abs), 627 
ROENTGEN circuits, thermionic rectification (abs 
453 
department of Hospital of University of Michi 
gan, 77 


departments, use of Ebert’s aspiration device 
for testing protection in (abs), 455 

exposures, instantaneous, new device for mak 
ing centered (abs ), 450 

films, as property of physician, go6 


films, methods and appliances for rapid ex 
amination of, 432 

films, storage problem, moral and 
aspects of (abs), 457 

films, why they should be preserved indefi 
nitely (abs), 458 

irradiation, change of color of eosin 
by (abs), 451 

irradiation, microchemical and cytologic fir 
ings in plant tissues after (abs), 4 

irradiation, study of action of, on bone marrow 
(abs), 451 

outfit, high voltage induction coil ar 
tube, 405 

radiation, new instrument for measut 


454 


rooms, ionization of air in abs), 456 

sickness, relation between cholesterin metab 
olism and (abs), 461 

therapy, emergency, value in pediatrics (abs 


29° 

therapy, mekapion in (abs), 466 

therapy, using principle of absorpt 
method of multiple converging beams, 

tubes, self-protecting, and their influer 
development of roentgen techn 


497 
units, international comparison, 884 
ROENTGEN RAYS, and radium, symposium on, Ar 
can Association for the Advancement 


Science, program, gos 
blood sugar regulation under influen¢ 


4760 
emission of, by rectifying valves (abs), 4 
extremely hard, lead absorption measurement 


with (abs , 406 
high voltage 


, in therapy of carcinon 

local by- and after-effects (abs), g25 

produced by i127, volts, water t 
tensity measurements of, 749 

quantum energy, new methods of 
(abs), 455 


ROENTGENOGRAMS, ownership of, 120; got 


ROENTGENOGRAPHY, instantaneous, of t 
3 meter Socm. distance (abs), 4° 
lateral pelvic, and pelvic measurement 
403 
of lungs, with tube with rotating 
474 
ROENTGENOLOGY in medical service (abs 
ROENTGENOSCOPIC-ROENTGENOGRAPHI( 
simple arrangement for rapid, on tl 
tre >choscope (abs), 473 
RoFFO REACTION and roentgen rays, \ 
CO, in relation to (abs), 451 


Sacrum, transverse fracture of (abs), 64¢ 
SARCOID, roentgen changes in, and relat 


(abs), 296 
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SarRCOMA of bone, results of radiological treat nt at SPLENECTOMY in Gaucher’s disease (abs), 141 


Radiumhemmet, Stockholm (abs), SPONDYLITIS traumatica tarda (Ktimmell’s disease) 


osteogenic, of humerus (abs , 139g (abs _ 204 
primary myelogenous, complicating ¢ 11S rASIS, intestinal, value of roentgen evidence o 
ease of humerus (abs), g22 bowel obstruction in (abs .~ Ee 
undifferentiated round-cell (abs), STENOSIS, aortic, with calcification of the cusps 
ScaARs, burn, levelopment of cancer abs ) (abs), re) 


ScATTERING, lonometric studies on additior lose of chronic arterio-mesenteric, of duodenum (abs), 
ADS), 4 Gi 
SCLEROSIS, pulmonary, roentgen signs (abs . STEREOROENTGENOGRAPHY, a Critique of, 257 


ScREENS, intensifying, effect of technique « d of STOMACH, and duodenum, roentgen treatment of 


abs), 472 ulcer of (abs , 65 
SELLA TURCICA, case of foramen of dorsum of s), burn from caustic soda, without marked lesions 
O2k of the esophagus (abs), gog 
SEMILUNAR BONE, fracture (abs), 79 calcification and linitis plastica (abs), 915 
SHOULD! OINT, some misformations 11 , g2i cancer, how early do physicians diagnose it in 
STALOC APH | themselves? (abs Io 
SIGMOIDOSCOPY versus x-rays 1n diagnosis of terminal mucosal folds, simple procedure for studying 
howel disea abs abs), g15 
SILICOSIS, pulmonary, agnosis (abs), ope rated, roentgen symptomatology of (abs), 
SINUSES, lary, lemonstratior o! natic 
nage from, 3<2 relief, visualization in supine position (abs), 
sphe ( roentger! morpnology, stud th Oils 
contrast medium (abs), 0260 study of motility of (abs in 
SKELETON, Changes in, In plasma-ce ma, syphilis ot, roentgen diagnosis (abs , 634 
roentgen study (abs), 644 tube rculosis, some cases studied roentgeno- 
growing, shadows produced Dy le a I nt logically (abs A 
genogram of (abs). 29 varices of, roentgen diagnosis and their clinical 
pathogenesis of aseptic necroses of (a 64 significance (abs), 9 
SKIN, action of roentgen and ultraviolet fr: on volvulus of, 42 
reticulo-histiocytic system of (a 15 STONE workers, roentgen appearance of dust lung in 
biolog cal experi! nts on effect of ! Sa abs , 026 
ints of radiation trom cert: in STRICTURE, cicatricia benign) of esophagus of un- 
preparations upon (abs), 475 known origin (abs), 62 
effects of light on (abs). af StrRipoR, chronic, in childhood, sometimes errone- 
nfluence of air pi re on format f ery ously attributed to enlargement of the 
thema and pigmentation of (a 17 thymus (abs), ¢ 
n gnancy of (abs), 0$- STROBOGRAPH, roentgen-ray, wave form analysis by 
SKIODAN, mvelogral] with (abs), 7g means of, 105 
SKULL, fractures of, in children, durat nt STYLOID PROCESS of ulna, its form, anomalies, frac- 
gen visibility s). 12 tures and triangular bone of wrist (abs), 
thomatosis wit lefects in bor (abs), 044 
) SUPRARENAL REGION, arthritic gangrene in a diabetic 
SPINE, abnormalit ; of the vert ral be treated by rradiation of (abs » Son 
comparative examination on pat and SUPRASPINATUS TENDON, pathology associat: 2 with 
ntgen¢ t ) rupture of ibs), 294 
Ss of OT \ S SURGERY, thoracic, contrast media rot ntgeno, aphy 
) In 2 
dorsal, accessory centers of ossificat abs), Synpactyty of right hand, and partial aplasia of 
64 right ribs (abs 
Intrinsic circulation of the verte br , O1d SYPHILIS, congenital osse us, roe ntgenographic and 
new case of calcified nucleus pulposu » 919 pathologic aspects (abs), 286; (abs), 288; 
persisting apophyses of (abs), 91 abs), 29 
roentgen signs of t iberculosis of vert DOdCY, gastric, roentgen diagnosis (abs » 034 


of bone resembling osteitis detormans (abs), g21 


SPLEEN: See also Lienography pulmonary, frequency, pathology and roentgen 


examination of, by contrast mediun ‘ ore appearance abs). 912 
roentgen visualization of, in the humat! ( pulmonary, roentgen aspects (abs), g12 
roentgenologic anatomy and ph y OF roentgen appearance of some bone and joint 


ibs). 6 changes in (abs), 79s 
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TABETIC CRISES, roentgen treatment (abs), 442 
TECHNIQUE, effect of, on speed of intensifying 
screens (abs), 472 
on the profile roentgen examination for local- 
ization of intrathoracic affections (abs), 631 
Tensions of tube and apparatus, measurement of 
(abs), 455 
TETRAIODOPHENOLPHTHALEIN, sodium, paths of ab- 
sorption and excretion of (abs), 135 
THALLIUM, experimental effects of, on rats and mice 
(abs), 460 
THORAX, contrast media roentgenography in sur- 
gery of, 720 
infant, roentgen examination, 610 
TuHorotrast, hepatography and lienography follow- 
ing injection of, 53 
Tuymoma, diagnosis of (abs), 128 
Tuymus, observations on (abs), 128 
ten years’ experience in its irradiation in psoria- 
sis (abs), 650 
TuyYRroip, carcinoma of (abs), go8 
carcinoma, osseous metastases from (abs), 799 
TIME CONTROL in medical roentgen service (abs), 45 
Tissue, living, modification of biological reaction of, 
to x-radiations, by physical and chemical 
agents (abs), 471 
reaction, relation of intensity of radium radia- 
tions to, I 
Tissues, pathological, divergences between antic 
ipated and observed results of irradiation 
of, 14 
TONGUE, cancer, concealed, (abs), 147 
Trocuoscope, simple arrangement for rapid radio- 
scopic-radiographic centering on (abs), 473 
TuBERCULOsIS, acute generalized, without typical 
tubercles (abs), 127 
among children (abs), 129 
and Kohler’s disease (abs), 291 
atypical, simulating lung metastases (abs), 781 
chronic miliary of the lungs, and its relation to 
theory of Ranke (abs), 781 
cystic, of bone (abs), g20 
hyperplastic, of duodenum and terminal ileum 
(abs), 634 
sy 
intestinal, results of carbon arc light treatment 
of (abs), 466 


in mesenteric lymph nodes in children (abs), 63 


intestinal, signs of, 65 

of bone, joint and bursa, diagnostic inaccuracy 
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@ This practical work presents the essential and fundamental facts of th 


modern structure of thoracic surgery. The intention throughout is to in 
clude those things of real value and to furnish knowledge of the subject 
in the quickest possible manner. @ Based upon the extensive surgical 
practice of the author, the materials also include the work of many promi 
nent chest surgeons in various countries whose work has been observed by 
the author. Bringing together this catholicity of selected procedures and 
observations of world known authorities adds greatly to the book’s useful 
ness. @ In harmony with the modern development of chest surgery, the 
technical side of that specialty is given much prominence. lor the same 
reason, the treatment of pulmonary tuberculosis by surgical means is dealt 
with extensively. @ Essentially an instructive work, it avoids repetitive 
materials and, with few exceptions, the author refrains from a systemati: 
exposition of well known anatomical and physiological facts. @ Abundant 
figures—of which sixty-eight are in color—illustrate their subjects in a 
comprehensive manner. These illustrations so supplement the text that the 
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complete Index places the reader quickly in touch with the desired infor 
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KERAPHEN — THE STANDARD PRODUCT FOR GALL-BLADDER VISUALIZATION 


Typical Cholecystogram obtained with Keraphen 


(FRAPHEN 


Easy and pleasant to take + 7 1» gives sharp, dense shadows 
Used routinely by leading roentgenologists and _ institutions 


Picker X-RAY CORPORATION 


300 FOURTH AVENUE @ NEW YORK 


739 Boylston St. 40 North St. Superior at 30th 1211 Chestnut St. 
BOSTON BUFFALO CLEVELAND PHILADELPHIA 


. 
> 
"12 HOURS 
— 
| 
HAW 
| 
| PICKER X-Ray 
NEW one 
| 
\ 1 ] RNAL R R I \ 


LUNG VISUALIZATION 


with 


UPE 


New facility in lung and chest 
technic is provided by Eastman Ultra- 
Speed and Eastman Diaphax X-ray 
Films. They make it possible to pro- 
duce radiographs of vastly superior 
definition. 

Where detail in differential diag- 
nosis is wanted, their latitude com- 


pensates for slight errors in exposure. 


Where short exposures are necessary 
to prevent blurred image due to 
movement, their sensitivity permits 
reduction of the time factor to a 


minimum. 


In stereoradiography,their inherent 
uniformity assures identical quality 


in the two films. 


When contrast media are employed, 
the sharp contrast of the films assures 
sharp contrast in the injected area 

Radiograph demonstrating pulmonary stasis and a sharp outline of its limits. 
with the aid of a contrast medium. 
For improved definition and assur- 


al ance of radiographs of uniform quality 
EASTMAN KODAK COMPANY, Medical Division, ; 
day in and day out, use Eastman 
| Gentlemen: Ultra-Speed or Eastman Diaphax 


I am interested in receiving the free bimonthly magazine, X-rav Films. The y are a vailable on 
‘*Radiography and Clinical Photography,’’ regularly ¥ ‘ 
| safety or nitrate base, with identical 


radiographic qualities. 


Name 


| No. €7 St 

Use this coupon if you would like to receive, 

without cost, the magazine, ‘‘Radiography 


and Clinical Photography.’ 
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